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NEW DEPARTURE 
BALL BEARINGS 


Sei 


BALL BEARINGS CUT LUBRICATION 


MAINTENANCE TO VIRTUALLY ZERO 


Precision-made New Departure ball 


bearings assure permanently 
accurate support of the rotor shaft under all load conditions and 
mounting positions, plus cool-running, quiet bearings at all speeds. 


In normal operation, New Departure sealed and shielded bearings 
reduce lubricating requirements to virtually zero. Built-in seals on the 
inside faces prevent grease leakage into the motor. Metal shields at 
the outer faces keep foreign matter out of the bearings while permitting 
entry of just the right amount of grease from the end bell for perfect 
bearing operation. Overheating from excessive lubrication can’t occur. 


Join the leaders who look to New Departure for bearings and engineer- 
ing service in product development and improvement. New Departure, 
Division of General Motors, Bristol, Connecticut. 


BALL BEARINGS MAKE GOOD PRODUCTS SETTER 
Scene ———— i eeemememeenaaeeetaeteeee 


WIDE WIDE WORLD” 
JNDAYS—NBC.-TV 





Burroughs Datatron uses BODINE MOTORS 
because..."*THEY REQUIRE MINIMUM 
MAINTENANCE, HAVE LONG LIFE”’ 


Here's an inside view of the Burroughs Datafile showing the five 
Bodine Motors. The top two 1/15 HP, 1725 rpm motors are shunt 
wound and drive the reels, while the middle two are 1/20 HP, 
800 rpm hysteresis synchronous units and drive the capstar 
The lower split-phase motor is also 1/20 HP and powers the 
blower. The Bodine Motors are all part of the Datatron’s vacuum 
olumn drive which gives stable strain-free tape movement with 
6 ms start/stop time 


Mr. Duncan MacDonold is chief 
electromechanical engineer of ElectroData 
Division, Burroughs Corporation, 
Pasadena, California, manufacturers of 
ElectroData systems. Mr. Duncan tells 
how and why his organization 

selected Bodine Motors 


"The selection of Bodine Motors was no 
casual decision arbitrarily made. 
Dependability and reproducible 
performance were paramount require-— 
ments of the tape system. Naturally, 
the components used had to measure 

up to the design. Bodine Motors, we 
felt, met the requirements for 
dependability, minimum maintenance, 
and long life. The system's proven 
reliability in the field indicates our 
choice was the right one." 


Be sure your motor is as good as your product. For information con- 
tact Bodine Electric Company, 2256 West Ohio St., Chicago 12, III. 


=} O D i N = Bodine manufactures fractional horsepower electric motors for 


adding machines, letter openers, sanders, vending machines, 
horsepower exhaust fans, duplicating machines, hand dryers, portable tools, 
sound recorders, air conditioners, check protectors, 
M © 27 oO oa — . respirators, voltage regulators, X-ray timers, traffic signal timers, 
stirrers, calculating machines, envelope sealers, and for 
many other applications 


fractional 


.-«the power behind the leading products 
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in This issue 


"VHT" INSULATION, |: t the proverbial “yest 


hit thal we were oreyin atocnut the pu iboadit 


ol cle ve lop 


iti iibatur material abyle lw tand up lo oper itinw tem 


perature ol the order of 200 ¢ And perhap we havent 
el conquered a thie problem in that area! sult toda 
ivht new world lation ha et at 
eral ible to operate Wovery high temperature 
mwder of SOO ¢ even higher And to thi 


" coupled i need tor 


requirement ta 
! idequate resistance to the eflect 


f nuclear radiation ltrs Vill 


esistant material we the 


materials and radiation 
ubject at two of the ix round 
table discussion that highlehted the 1956 Conterence 

blectrical Lnsubatier held Oetober #10 inp Schenectad 
bor an on-the-spot report and on an interpretation of the 
round-table discu ’ nd the formal papers presented at 
this Cronterence tus o page YF tor Research Progre 

in Dielectris 1 ) Special Feature kditor Alex. | 


Juvity. Ineidentall thi i the fenth consecutive int 


report on the Conterence published b kiecrRicat Ma 


Ad j 


CLINCH NUTS FOR THIN MATERIALS. \ 


reducing the spac na ight of 


ipelive 
equirement 
rhpeari ail 
tf I 
in evaluation h 
vineer at RCA, and 


ormation on cbune 


SQUIRREL-CAGE MOTORS. |! refreshing fron 


ime to hear the | fundamentals! Dh 


pyramid fund 


placed uct 
i hea burdes ‘ noo vl nyimeer that 
serledic change of pa: atic ity. In add 
the forego i el rN to re-ortentate the eng 

the newer and higher 

that irnapole formula have be 
ider the old) stor thout the 


ithe product of 


off on his million-dollar analog installation. Atter being 


msed for a few seconds in strenuous manipulations, he 


roudly gave the inswer *3.99999 So it - with such 
| 


mundane thing is electing quirrel-cage motors tor ma 


hine loads. Even today mistakes are made in the applica 


on o 4a restatement of fundamentals 


page 109 


certainly in order 


MAGNETIC AMPLIFIERS FOR POWER SERVOS. Despit: 
the widespread application of solid static devices to low 
power control systems, the heavy duty, high performances 
ervomechanism field has been the almost exclusive provines 
olf hydraulic. thyratron, or rotating machinery controls of 
the Ward Leonard or amplidyne type. Now comes a unique 
drive with magnetic field control of two back-to-back d- 
rvo motor One two-channel magnetic 


the two fields. A 


through the er connected armatures The initial ipplica 


implifier controls 


econd implifier regulates the current 


tion replace the thyratron control of a naval fire-control 


intenna, but potential application limited only by in 


enutt om the part of the designer 


PRINTED DISTRIBUTED NETWORKS. Distributed 1 


lance-capacitance network can be manufactured using 


printed cireuit techniques. The gimmick here is that resis 
live material j used tor the capacitor electrode ind ale 
posited on ceramic plate in a conventional manner By 
properly connecting to the various pomts in the cireuit you 
can come up with a low pa filter i series R-C network 


or an impedance with characteristics which cannot be dupli 


cated by simple lumped RK and C networks. Many of these 


ripele configuration have cost and space idvantage ove! 


entional component The se are dese ribed ind ithustr ite 


Alan Smith 


ind Glenn ¢ ooper beginning © 


FLEXIBLE PRINTED CONDUCTOR CABLES. One solution 


the problem of routing wiring harness through crowded 


miniaturatized electronic assemblies is the use of laminated 


flexible printed conductor cable This type of « ible is made 


by lan inating insulating material over a conductive patter! 
which ha been printed to a 


ilation. ¢ 


substrate of similar flexible 
R. Heck tell ill about it and show 
nm al irticle bye nhing «© page 126 


ipplica 





This 
Month's 
Cover 


sketched on our 
cover is a schematic 
representation of a 
“shooting cylinder 
plus its piggyback pre- 
plasticizer. This com- 
bination is symbolic of the operation of in 
jection molding machines from which come a 
flood of the plasties products that are every 
where in the American scene. Involving both 
the handling of furnace-size heating loads and 
the automatic sequencing: of four double-acting 
hydraulic cylinders, the electrical content of 
molding machines poses some impressive prob 


lems for the design engineet 


SCHEMATIC DIAGRAMS. Ihere ar 


jokes going the rounds these days 


numerou local 
reflecting on the service 
ability problems created by the machines of automation 
Although there are many variations, the general theme ji 
‘If you buy one of these XYZ automatic bar 
benders, you can get rid of one machinist —but you'll have 
to hire three PhD’s to keep it running 
humor in these jokes, there is some foundation for them 
in fact 


~arnne thing like 


Despite the seant 


In complex machines, it is obvious that servicing 
is a concern, But, many things are being done to ease the 
problem as we report from time to time on our pages. This 
issue's contribution to “designing for simpler maintenance 
is a unique cycle chart which removes a lot of trouble from 
troubleshooting. The particular problem is worked out as 
a case history in the control of a large plastic injection 
molder involving control of electrohydraulic power and lot 


of kw in the form of heat. See page 128 


COPPER-INERT INSULATION. Juty! rubber has done an 
excellent: job in’ such applications as molded instrument 
transformer But it has shown a critical limitation when 
ipplied to the encapsulation of coils using fine magnet wire 
Nub of the trouble is the presence of elemental sulfur in the 
butyl which has a corrosive effect on the copper wire \ 
General Electric research project ha uccessfully de eloped 
i butyl rubber compound that not only retain previou ly 
established excellent physical. chemical and electrical 

erties, but is now free of any corrosive effect on wi 

iddition, this new compound i uitable for high-productior 
ind materials cost 


Norman \ \. Kessel ind 


detail the research ste ps and cite ¢ 


rates at economical levels of processing 
A trio of G-l 
D. bE. Crawford 
data in their report, “Copper-Inert Flexible Coil Encapsula 


tuthors——-R. S 


iluation 


tien beginning on page 136 


NEW MAGNETIC ALLOY. S. Naval Ord: 
Laboratory at White Oak in Sils Mad. maint 


constant search for improved mag w materials tl 


Spring 

require -traltegu illy critic il i ind cobalt 
t il back in the Coutts oft ti et i rt t inches 
Nachman ind W J Buehler iW 
binary iron-aluminum alley Al fens eloped 


iccesstully b the Japan “4 ! World War I! 


sibilitic 


equent investipatio d to the addition ot molybdenum 


to form the ternary vstem of iron-aluminum-molybdenum 
called Thermenol i dual-purpose alloy possessing (1h) the 


high permeabilities and low coercive tores required for a 


high-quality salt magnets illoy ind (2) the oxidation 


strength needed tor ao high 
Under NavOrd Lab pre 


Buehler were ible to. tile 


resistance and stre rupture 


temperature structural material 
Nachman and 


Thermenol and grant licenses to manutac 


cedure patent 


applications for 
ture the material, An Evecrrical MANUFACTURING staff re 
port on commercial development ol Phermenol-ty pe alloy 
Phermenol 


is appended to the thorough discussion of 


magnetic properties by ul parent that starts on page 140 


BRITISH DESIGN TRENDS. !?roduct design philosophic 
objectives and methods are inescapably colored by differ 
ences in national temperaments, ¥ ilu ind economic con 
ditions. It is good for us therefore to examune periods illy 
what is being done abroad. We may find that we tend to 
overemphasize the superficial in terms of trim and gadgetry 
is against the more solid values that the British, the Swed 
ish or the Dutch, for example, will build into their product 
We may find, too, that they exercise 


1 technique made neve 


reauter ingenuity tt 


making material work harder 
sary by a les favorable economy than we enjoy in thi 
country. On the other hand, we may find ourselve com 


fortably ahead in production techniques, in simplicity of 


{ 


circuit: arrangements, and similar details. These aspects o 
foreign design are reflected in a deseription of tour diversi 


fied British products by Michael Farr, editor of the British 


publication Design. and well known on both sides of the 


Atlantic as an authority (and an author) in the field of 


industrial design. Turn to page 146 


INTERNATIONAL MOTOR STANDARDS. | angusge | 


not the barrier itt etting up worldwide dimen ional land 
irds for electric motor rather it is the metru ystem 1 
the English system of measurement Iwo and a half year 
avo when Subcommittee Bo of the International Electro 
technical Commi ion met in London i dual tandard al 


Metric and Inch (NEMA 
tively agreed upon. At latest meeting held in’ Munich 


motor dimensions were tenta 


in July the dele ite from India got considerable upport 


for a inwle met tundard to be riven further tud 
Neverthele dual 


in range in deference to the work done here, a 


{ S. delegate M.S. Hancock, beginning on page 152 


taunda dimension ive being extended 


reported b 


tability without the use 


STABLE R-F TUNERS. “Crystal 


of erystals in 3 er subjected to military environmental 
conditions is a big order. Work at Crosley Division of AVCO 
under Signal Corp hon meering Lab ponsar hip resulted 
in a tunable receiver table enough to provide W-kKe idja 
cent channel operation im othe 1). to O-me range The 


frequeney tabilit i & ke at JO me trom mr» to io ¢ 


obtained largel moldin liver spiral tuning element 


into an extremel talsle ind dimensionally accurate hase 


material Four pl emibylie in the tuner 


described by W. R 


Harte in eouInning of 


THE BOTTOMLESS POOL lime wa when the universit 
searcher who specialized in the third joint of the thirtiet! 
1 centipede is the butt of rh legitimate 


oOoming com I fem 


ol the meer 
Obvieu inet maimtai 
tuthorit ‘ ering staff. The recent 


ol testing 


perhap i health 





Research 
Horizons 


More Application 
Research Needed 


lendenes of 


product they 


degree of certainty 


be available if they 


materials manufactures a aiteataal 
nateria 
lw place their 


products on a commer 


before idequate application 


Arc-Quenching 
ewe by SF, Gas 


During The ability of 


research ha been completed j heing 


eriously criticized b i growing 


ber of equipment designer 


the pust ear everal material 


heen withdrawn 


from commercial sale ulfur hexafluoride 
electron ha led 
both lor ire 
labeled 


pilot lawe i i 


is difheulties arose either in production 


vy oin ipply ition, of 
Inve lig direction 4 
house Research | 


demonstrated 


ition of i material 


experunental ar 


k ) term ol tine ind 


pended nor 4 there in monies of the new 


ol iltimate commercial sup ona (2-acre ile 


en equipment de Pittsburgh 


illed 


inet near 


ommercial bigurativel 


Westinghouse Research Demonstrations: Le/t, this is no scientist's 


pinball machine, but actually a device to show how Sg gas 


electric are its special property for 


The 


When an electron 


quenches an capturing 


or “sponging up the electrons in the are right-hand side 
of the represents air; the left side, SF; 
ball) 


of electrons, 


ke Vice 
an avalanche 
W hen 


never 


is released to the righthand side, it triggers 
electric are 


lefthand or Sky side the 


which can be considered as the 


it is released to the ivalanche 


hould 
that 


eertain 
have vise uch a the yuseous 
(SI } lo 
to i 
quenching 

underway 
aboratories and wa 
during 


labor itor 
in Churchill 


have a reasonable gas into an are stream “soaks up” the 
thus extinguishing the ars 
Practical applications are seen in such 
Illustra 
tion below shows the electron-capturing 


Also Westing 


house research de velopme nts 


upplies would electrons 
decide to use the 

ireas as circuit breaker design 
other 


mechanism some 


electro-ne vutive 


“Unlimited” Shelf-Life 
Solid-State Battery 


dielectric 

capture 
method 
this 


new Now in pilot-plant production, a “true 


Research in solid-state” electrolyte 


it the We 


battery has been 
National ¢ 


a Division of 


ting announced by the irbon 


Company Union Carbide 


the opening cere ind Carbon Corporation. Owing to 


facility its dry construction, it has theoretically 


when not in use and 
shelf life 


intended for low 


forough in infinite life 


i practically unlimited 


indicated, Ih 


thus 


gets a chance to start because the electrons (balls) are captured 
Center, Dr. Robert Hooke 
\utomex, a new computer that is able to differentiate 
Right 
Ebicon, a TY 

principle of 


Westinghouse research scientist, 


operates the 


between right and wrong decisions background silhoutte 


shows test pattern for the camera tube that oper 


iles on a new electron multiplication that gives 


promise of being more sensitive than a standard tube by a factor 


of 100 
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“Reddy Kilowatt 
is a registered 
trade mark used 
by courtesy of 
Duquesne Light 
Company, Pitts- 
ok: and Reddy 
Kilowatt, Inc." 


CONVENIENT 
WAREHOUSES 


PITTSBURGH (19) 

2850 Second Ave 
CLEVELAND (3) 

5318 St. Clair Ave 
CINCINNATI (37) 

1045 Meta Drive 
WEW YORK, LONG ISLAND CITY (6) 

34-39 Thirty-first St 
CHICAGO (18) 

3900 WN. Elston Ave 
ST. LOUIS (1) 

Central Terminal Bidg 


PHILADELPHIA (30) 
1632 Fairmount Ave 


HUSSEY 
BRASS 


ONE OF 
“REDDY KILOWATT’S 
BEST FRIENDS! 


HUSSEY COPPER 


In electrical applications Hussey Copper excels as a 
conductor of electricity and heat, and is non-corrosive, 
fabricates easily and always makes a good appearance. 
Hussey Copper, in particular, offers all these advantages 
plus dependable quality and uniformity that only years 
of experience can produce. 
Used and approved by electric companies and fabricators 


across the nation; make Hussey Copper your best friend, too. 


Cc. G. HUSSEY & CO. 


(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


SHEET + STRIP * COILS * RODS * WIRE 
TUBING * ROOFING PRODUCTS 








RESEARCH HORIZONS 


ee 


current applications over a temperature 
range from 70 F to 170 F. No ap 


preciable change in voltage has been 


found under such service conditions 


Essential elements of the battery are 
ilver, silver iodide and vanadium pent 
oxide Dimensions are 
i 


approximately 
length Weight 
Rating i 95 volts A con 


, in diam and 1 in 
is 14 07 


tinuou drain of 10) micro 


microamps can be maintained with 


flash currents in’ the microampere 
range Potential applic ations are een 
in radiation detection device and for 


various military uses 

In still another battery development 
National Carbon has a laboratory de 
vice, described as a “fuel cell.” that 
develops a current supply through 
reactions evolved by means of passage 
of hydrogen and oxygen into a cell 
where carbon plates are immersed in 
special fuels, Such fuel cells, if| and 
when commercially developed, may be 
used for reserve or standby purposes 

Recent dedication of Union Carbide’s 
new research laboratories at) Parma 
Ohio, which is managed by the Nation 
al Carbon 


Division, highlighted the 


company advance research work in 
chemical and solid state physics eles 


trochemistry, carbon and graphic prod 


vets, and high-temperature refractory 
compounds, all leading to development 
in new metals, ceramics and semicon 
ductors 

Radioactive 


Sealed Sources 


Expanding area of application for 


reflected by the 
liberalized policy of the Atomic Energy 


radioactive devices is 


Commission covering the use of low 
sealed 
amendment to the AKC 


radioisotope 


level radioactive sOuUTCEes An 


regulation on 
permit the Possession 
and use of additional sealed source 
under a general license. The original 
manufacturer, however, must be specifi 
cally licensed and “must manufacture 


test and label the devices and equip 


ment as provided in the license 
Additional sealed ource placed 
under general license as a. result) of 
this action are as follows 
1. Spark gap tubes and electron 


tubes containing not more than 5 micro 
cures pet tubs ot krypton 85 as 

2. Light meters incorporating as a 
sealed source not more than 200 micro 
curres of strontium 90 lor Use mn 
photography 

}. lon generating tubes containing 
net more than 500) microcuries pet 
tube of polonium 210, for use im ai 


conditioning and other equipment 


Researching Source 
Data on Magnet Wire 


Credit the General Cable Corporation 
lor an outstanding job of research in 
the field of technical information. They 
have recognized the need for an easy 
to-use and accurate guide to the many. 
ind rapidly 


increasing, enamel and 


magnet wires now on the 
Within the #- page 
relerence booklet they have listed ten 


general types of commercially available 


market 
confines of an 


wire by trade names. giving brief data 
on enamels used, and in each instance 
the manufacturer's names 

See under “Literature for the Design 
Engineer,” on page 278 for availability 


of this report 


Linear Thermal 
Expansion of PTFE 


As an aid to the design applications 
of Teflon polytetrafluoroethy lene (and 
we still like the British abbreviation 
“PTFE’!) the National 
Standards has studied various basic 


properties of this material, Currently 


Bureau of 


it has announced the determination of 
the linear thermal expansion of anneal 
ed Teflon from —190 C to +300 C. Also 
studied was the effect of internal resid 
ual stresses on the expansion of Teflon 
The latter confirmed the presence of 
two first-order transitions at 20 C and 
10 C. With the developed data it is 
possible to calculate and fix the dimen 
sions that Teflon part must have at 
room temperature so that it will have 
the desired dimensions at the tempera 
ture of application 
The coefheients of thermal 
expansion at O C and 50 C were found 


linear 


to be 114 x 10" and 118 x 10 deg C 
respectively 
The average coethcients of linear 


expansion from O C to 25 C€ and from 
a5 ( to SO ¢ were 200 x 10 and 
124 x 10° deg ( 


appreciable 


respectively. The 
differences between — the 
instantaneous and avert ipe coethcients 
are caused by the transitions at 20 ¢ 
and 30 ¢ It was also shown that 
residual stresses affect the length and 


thermal expansion of Teflon 


Conductive Dispersion 
for Printed Wiring 
Metallic 


colloidal dispersion in a lacquer solu 


copper in the form of a 


tion is said to provide a highly conduc 


tive surtace useful 


coatny possibly 
for printed wiring boards in addition to 
usual applications for conductive films 
This dispersion, a development of the 
Acheson Colloids 
Huron, Mich 


may he applied when suitably thinned 


Company Port 


identified as No, 235 


by brush or spray No baking is 


needed. The applied copper film will 
air dry. Adhesion may be improved 
by mechanical pretreatment, such as 


vapor-blasting. 

In film thickness of O.001 in. re 
sistivity is 6 ohms per sq. For a 
thickness of 0.002 in., it is 1.5 ohms 


and for 0.003 in., | ohm per sq 


Heat-Sealable 
Perforated Mylar 


New processing technique produces a 
Mylar polyester film with perforations 
as small as 0.020 in.. and averaging 
some 700 to the square inch. The new 
material is heat-sealable. [ndicated ap- 
plications: Composite material in elec- 


trical insulation and = in laminates 
generally: also as filters and = other 
applications in industrial equipment 
The Research Department of The 
Kendall Company, Plastic Film Sales 
Department, Chicago, is also working 
with other types of materials to de 


velop similar perforated types 


SHF Oscillator 
for the Air Force 


Developed by Ohio State University 
under a contract to Wright Air De 
velopment Center, a new electron tube 
identified as a “retarding field oscilla 
tor.” is able to operate at large power 
outputs at a “super” high frequency 
of the order of 70,000 megacycles. With 
reduced output, operating 
has reached 100,000 me 


ment of the tube, according to the 


frequency 


The develop 


Air Research and Development Com 
mand, is designed to meet Air Force 
requirements for the utilization ot 
increasingly higher frequencies in its 
equipment, 

Construction of the tube calls for the 
use of gold solder, silver in’ various 
applications, tungsten and tantalum, as 


well as sapphire jewels for bearings 


Taking the ‘Di’ 
out of Dielectric 


One of the by products of the Inter 
national Electrotechnical Commission 
meetings in Munich this year was a 
general move to adopt a new terminol 
ogy for “dielectric strength.” The pre 
ferred term is now “electric strength 
and you will be meeting it more and 
more often in the literature 
But consistency being what it is 

a variable virtue—don’t hold us too 


strictly to task if we use both “dieles 


tric strength” and “electric strength” 
in these pages for some months to 
cone 

~A.E.J. 
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ENGINEERED 
GLASS-TO-METAL 
SEALS 





seal failure out... 
seal reliability in 





Constantin glass-to-metal seals 
improve component performance 
because they are impervious to 
sub-zero conditions, high pressure, 
oils, swamp test, compounds, most 
chemicals, corrosion, salt water 
immersion, and spray . . . withstand 
temperature cycling and vibration 
conditions . . . assure superior 
performance because of meticulous 


engineering. 


Constantin has available for you 

a complete, quality line of precision 
multi-headers transistor mounts 
and covers — end seals — single 
headers crystal holders 
connectors — terminals electro- 
mechanical assemblies. Where a 


standard item cannot be used, 





Constantin will custom-engineer 
an exact unit for your particular 


requirement. 


Write today for complete technical 


data about all Constantin products. 


QUALITY WITH CONFIDENCE" 
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What 

magnet wire 
characteristics 
(lo you need? 


The most important single element you choose for any 
piece of electro-magnetic equipment is the magnet wire. 
That's why you have a right to demand that your magnet 
wire has exactly the properties you need. The need for 
better and better magnet wire—for use in General 
Electric equipment as well as yours—is the reason why 
General Electric introduced Formex*, the revolutionary 
film-type magnet wire, in the late 1930's; why the various 
types of high-temperature Deltabeston* wire were 
developed; and why, in 1955, Alkanex} magnet wire was 
announced—providing the industry with a film-type wire 
which would operate at copper temperatures up to 150 C 

To meet your requirements—high temperature opera 
tion, compactness light weight, flexibility, economy 
General Electric offers a complete line of magnet wire 
type: shapes and sizes 

Write General Electric ¢ ompany, Wire and Cable 


Department, Section W155-1122, Bridgeport 2, Conn. 








HEAT RESISTANCE =| Formex has greater 
resistance to heat than ordinary enameled wire, and is 
recommended for Class A applications up to 105 C. Alka 
nex raises limiting operating temperatures up to 150 C 
for motors and other types of electrical apparatus which 
require the compactness of a film-insulated magnet wire. 
Deltabeston, with either asbestos or glass insulation, has 
wide use in Class B applic ations for temperatures up to 
130 C. When impregnated with silicone varnish, Delta 
heston meets the requirements of Class H applications— 
for temperatures up to 180 C, 








LESS SPACE AND WEIGHT &= Formex 
takes less space than fibrous-covered or fibrous-covered- 
enameled wire. Formex also saves weight because there 
are more feet per pound than in fibrous-insulated types, 
especially in the finer sizes where, for example, 15,000 
feet per pound of No. 37 Awg heavy Formex wire 
compares with only 11,600 feet per pound of enameled 
single-cotton. Alkanex, however, with its extremely high 
operating temperature can make the most of the space 
you allow for the winding and still take the extra heat. 
The higher limit makes possible lighter, as well as more 
compact, motors—since the use of Alkanex wire can 
increase a motor’s horsepower rating as much as 25° 
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READ! OUTRY FRVICE CARD PRECEDING BACK COVES 





GOOD MECHANICAL PROPERTIES 
Formex has greater toughness and flexibility than any 
conventional type of enameled wire. Alkanex is similar 
to Formex in its high dielectric properties. It also has 
excellent abrasion resistance, chemical resistance, adhe 
sion, and mechanical strength. For unsurpassed perform 
ance where grease, oil, or corrosive vapors are present 
Deltabeston is the choice—with either asbestos or glass 
insulation 








MOISTURE RESISTANCE®= Pormex and 
\lkanex are outstanding in two important factors most 
responsible for the influence of moisture on magnet 
wire: (1) resistance to moisture absorption, and (2) 
continuity of the insulating film. Properly treated insula 


tion of both types is highly resistant to moisture absorp 





tion. Toughness and flexibility maintain film continuity 


after winding 





AVAILABILITY = Formex and Deltabeston are 
available in round, square, and rectangular shapes, and 
in a complete range of sizes. Alkanex is available in 
round size No. 13 Awg through No. 26 Awg with single 
and heavy-wall film thicknesses. Development of other 
sizes and shapes is under way. 


"Registered Trade-mark General Electric Company 


tTrade-mark registration applied for by General Electric Company 





Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


ZXEADER INOUIKY SERVICE CARDS, PRECEDING BACK COVER 
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Silastic covered lead wire is recommended for 
all applications where electrical insulating 
properties and flexibility must be maintained 
in hot, moist atmospheres or in other con- 
ditions which deteriorate organic rubber 





5) LASTIL = Cable stays flexible at 500 F 


Even after repeated exposure to temperatures as low as 


130 F or as high as 500 F Silastic’, Dow Corning’s , 
silicone rubber, retains its flexibility, dielectric strength 

and resistance to ozone, weathering, moisture, certain : 

Get latest data on Silastic hot oils and corrosive atmospheres. That's why Silastic, — 
employed as a covering for all types of electric wire 


Mail coupon today and cable, assures the ultimate in reliable service. Ask ? 


any leading rubber fabricator. 


Typical Properties of Silastic for Wire and Cables 


* Temperature range, ‘1 130 to 500 

* Tensile strength, psi 600 to 900 

=~ ' * Elongation, % 150 to 300 
* Insulation Resistance, megohms 1000 ft. 1000 to 3000 

| © Dielectric strength 300 to 500 


Dielectric Constant, 10? evcles per 
I 
second, nominal 3.2 


consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones 





= 





wvssiwe fA MIDWESTERN OSCILLOGRAPH 


other Midwestern test 
for every recording application 


instruments and servo 
components at the 
AUTOMATION EXPOSITION 


Booth 441 This tabulation shows the many types of 
nee MIDWESTERN recording oscillographs 
available today. 
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NOTES ot } MIDWESTERN 102 Gaivanometers. 400 cps single phase, 5 amps max. by means of interchangeable plug-in 
Dimensions include ali external controls and fittings but do not include ener supply units. 
tors or shock-mount base. (7) lines of 001 and/or 01; O1 and/or .10; of .10 and/or 10 
base. nds intervals, yy means of interchangeable plug-in units 
models is available with ail recording (8) hs special version of this model is om fe which will withstand shock 
60. accelerations in excess of 1000 gravities. 










ed 
(5) Listed magune Capacities are with Kodak Linagraph #809 Paper. Other (9) Timing lines are produced by electronic flasher-tubes. Due to their much 
standard recordi or > may also be used, Larger capacity longer operating \ife, warns indicators are not required; and because 
magazines are available for the 580, 581, 590, and 591 Models. of their flash fliumination characteristic, intensity adjustments are not 
(6) May be operated from 28 voits dc, is ‘amps max.; or 115 volts, 60 or necessary. 





for complete details on the above oscillographs — 
and other MIDWESTERN test recording 


instruments and servo components — write 


MIDWESTERN INSTRUMENTS 


4lst and Sheridan Road e Tulsa, Oklahoma 















PRODUCTION SHORT CUTS 
WITH 


ZINC 


DIE CASTINGS 


NUMBER 5 OF A SERIES 





’ 
Assembly is a sirnple job with two mounting 
brackets and dust shield pre-assembled. The 
ZINC Die Casting becomes a structural mem- 
ber of the cabinet and supports the front 
glass and tuning controls 
+ This ZINC Die Casting, designed by West- r 
inghouse for its 1957 line of TV receivers, 
requires no secondary operations other than a 
baked electrostatic spray finish. The name and 
indicator arrow are cast into the frame ° 
: 
— 
rAming fucture at 
At WESTINGHOUSE, TV designers recognize having more than adequate structural rigidity at 
that appearance and production cost are just as a great saving in cost: 
important as maximum performance to the success What other metal or process could excel ZINC 
of a new line of receivers. To get the utmost in Die Casting in attaining such a clean, satin-smooth 
eye-appeal and production economy in the 1957 finish? s 
models, WESTINGHOUSE combined the outer . These basic qualities account for the widespread 
screen frame and the cabinet front in a ce - use of ZINC Die Castings in many 7 
beautifully designed, one-piece ZINC fields—uses which result in production me 
Die Casting short cuts to more durable and hand- 
How else could the front panel and some products. For possible answers to 7 


screen mask be produced complete with your manufacturing design problems, 


mounting studs accurately cast for send for our brochure and contact any 


) 





quick assembly commercial die casting company. 


How else could the necessary con 


4 Send for your copy. 


ZINC 


The New Jersey Zinc Company, 160 Front Street, New York 38,N.Y. Gy@eeay FOR DIE CASTING ALLOYS 


trol openings and parts recesses be pro- 
vided without expensive machining? 


How else could you secure a part 







The research was done and the Zamak die casting alloys were developed with 


HORSE HEAD SPECIAL (usvemavcey) ZINC 


as —— — — 
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WTC products are the most copied in the world. This is only natural, since we 
maintain the largest laboratories and engineering staff in our field. However, 
copying alone cannot provide the measure of uniformity and reliability inherent 
in UTC units. To provide for the maximum in quality and reliability, continuing 
programs of quality control and quality improvement are constantly maintained in 


WHAT MAKES 
a 
PANSFORMER 
? 


Illustrated a 

Of the UTC Relig 

oratory in action 
answers. 


re a few views 
bility Lap. 
ie finding 


A large aircraft company... .“Our vendor analysis for past year (thou 
sands of tests) shows zero rejects.” 

A large electric company.. .“‘Consistent quality has placed you as our 
#1 source...are grateful for the aid you have given our own quality 
control staff.” 

A large military electronics company... .“Switching from former vendor 
to UTC has saved us 18% of transformer and filter cost by reducing 
manufacturing costs.” 

A large instrumentation company...‘‘We haven't had one field failure 
in fifteen years’ use of UTC parts*.” 


*Over 100,000 units 


a 


A 
y 


yi <a ae ie 
BETTS A WA, Vint lob aes 


150 VARICK STREET ae A NEW YORK 13, N.Y 


s a 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16,N Y CABLES: ARLAB 








Th ——_ 
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| © ° * 
e a ° 
| o ee o ° 
-_ | 
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WANT THE FACTS? 


Standard refractory shapes are 
shown on our new data sheet to 
gether with sizes, weights and other 
pertinent engineering data. Write 


for a free copy today! 





you can really depend on Star ‘THERMOLAIN” refractory 


porcelain for exceptional performance in any electrical heating 
device you manufacture broilers, radiant heaters, ranges, water 


heaters, roasters, coffee-makers, air heaters, rheostats, immersion 
heaters hundreds more! 


Star THERMOLAIN offers good mechanical strength plus excellent 


thermal shock resistance a combination that means long, 
trouble-free heating-element life and user satisfaction. Remember 
the name Star THERMOLAIN ... it’s synonymous with quality 


products. The Star Porcelain Company, 41 Muirhead Avenue, 


‘Trenton 9, New Jersey 


N. Calif. & Pacific N.W. Representative 
Thermo Materials Ine 14 Encina, Palo Alto, Calif L)Avenport i991 


Lo Angele Area Repre sentative 
Kdwin | Starr, 4101 Rhodes Ave N. Hollywood, Calif S'Tanley 7-587 


ihe 1S WE Be 


porcelain company 














Low Surface Resistance in 
Electrical Contact Operation: 


Why it ts important.... How to maintain tt. 


1 | i 





RIGHT WRONG 


When contacts are operated in a vertical plane, there is less 
opportunity for dust or dirt to increase resistance. 





WRONG 


Contacts should be designed to close firmly, without chatter 
or bounce. 


] | 
Af] Af | 
PREFERABLE PERMISSIBLE 


When contacts are made to close with a slight wiping or rubbing 
action, surfaces are kept clean. 





A copy of this book is yours 

for the asking. Write 

FANSTEEL METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


FANSTEEL ELECTRICAL CONTACTS DEPENDABLE SINCE 


THE INHERENT CONDUCTIVITY of electrical contact materia 
means litthe unte this conductivity is maintained i use 
Prope rl cle ined cont its of correet material are ist b 

A to handle their current passing assignment Lhe 


close vith just enougl pre wre to msure eth wnt Opera 


tion. However, rough, dirty, oxidized, eroded or corroded 


urlace no longer have the current handling capaci 


they did when clean. Increasing the size of the contact 
might offset this lo of efherency, but bigger contact 
t more mone Increasing the closing pressure might 
iso help; but too much pressure induces rapid wear 
hie rivht il er, obviousl is to design contact ind 
contact assemblies that are, i efleet elf cleaning. bor 


stance: contact ich operate with surface ia Vertical 


plane are le ipl wcumulate dirt or other foreign 
particles than those operating in a horizontal plane. A 
light rubbing on Iping action a contacts make connec 


tion will tend to remove oxides and keep surfaces clean 


On the other hand, too much rubbing action mean 
oxXee ive weal hence both rubbing weblion ind ( lo ing 


pressure must be nice balanced against contact material 


in be used as a contact material 


Almo Lan conductor 
Vany different pe of contacts might be itishactor 


Sut the small difference between itishactory contact 

ind contact hieh are exactly right tor the ippli ition in 
question make i BIG difference in performance, in long 
trouble-free lite and in cost. For a contact is not the right 


contact if a less expensive one will do as well 


cralized electric il Contact 


inmatched, And the best time for ou to 


( pen I i 
‘ ill upol tt experience 41 during ul planning ool 
cle ' { | i } | ol el ell il ith 
i! 1 tt | le indust I tell i 
If oat i quest 1 contact il il j i ov f 


CHECK WITH FANSTEEI 


1914 





im 








SMALLER DIAMETER and shorter 
length of this new motor make it 
possible to design compact, better 
looking, more salable products. Also 
speed installation, cut shipping costs 


and stocking space requirements 
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MOUNTING CONVENIENCE — PRECISION BRACKETS of heavy- NEW LUBRICATION SYSTEM 
choice of either flush mounting with gauge, drawn steel reduce motor length with larger oil capacity circulates oil 
extended through-bolts (2, 3, or 4) or ... provide quieter operation and through filtering wicks assures 
resilient mounting—helps solve design longer life. Flat, circular area positive oil film between bearings 
problems. Bearing construction around through-bolts makes flush and shaft plus 


quieter, cleaner, 
permits all-angle operation. mounting possible—much easier. cooler 


more economical —operation, 


New motor goes on a diet to help 


streamline your products 


More compact Westinghouse shaded-pole motor 
designed for today’s modern air-moving equipment 


Here, ina compact package smaller in diameter than conventional designs 
and no longer than a cigarette, Westinghouse has combined these benefits 
for you—lower costs, easier installation, minimum air-movement 
restriction, and longer, trouble-free operation. 

Whatever your product—room air conditioners, ventilating fans, unit 
heaters and coolers, furnace blowers or the like—you will find new 
opportunities to cut costs, streamline your product and increase its sal- 
ability with a new Westinghouse shaded-pole motor. 

For more information on the new Westinghouse shaded-pole or perma- 
nent split-capacitor motors, contact your nearby Westinghouse sales 
office. Or, write Westinghouse Electric Corporation, Small Motor Division, 


P.O. Box 566, Lima, Ohio. 1-04031-X 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 























Utilities today are doing an outstanding job of keeping 
up with the relentlessly increasing demand. In the race 
to serve wider areas, and areas ol doubled density, dis 
tribution translormers have had lo handle loads far in 

excess ol rated capacity lor long pe riods without interruption ol 


service 


Natvar Products 


) 
arnished cambric—cloth and tape . Prine ipal manulacturers ol distribution transformers rely upon - 


Varnished canvas and duck Natvar 300 Extruded Vinyl Tubing to insulate and protect high 


Varnished silk and special rayon ; 
f voltage leads. It is resistant to heat and oil, and does not impatr 
Varnished—Silicone coated Fiberglas 


the rties ans Natvar 500 wi ale 
Vaerniched pupers—repe end kralt he propertie ol translormer oil itvar 500 was formulated 


Slot cell combinations, Aboglas ‘ xpressly as high voltage lead insulation in oil filled transformers 


Isoglas”™ sheet, tape, tubing and It is manulactured in sizes and wall thicknesses dictated for this 


sleeving servios 
Vinyl! coated—varnished—lacquered 


tubing and sleeving - ; 
Bueeded vig) tubing ond tape Natvar 300 and other Natvar flexible electric al insulating mate 
Styroflex® flexible polystyrene tape rials are available for immediate delivery, either from wholesalers 


Extruded identification markers 


Ask for Catalog No. 23 


stocks or direct lrom our own Full data on request 


| AT YAR conronation Sn 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
FULTON 86-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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How Rollpin cuts assembly costs 


by matching the insertion method to the assembly problem 








un 


OR 
AUTOMATIC 
EQUIPMENT 


POWER 
TOOLS 






It's as easy to insert a Rollpin™ as it looks. And it’s fast any 
way you do it. You can use a hammer, hand tool power tool 
or automatic equipment Insertion cost is less because no 
precision drilling or reaming or secondary locking opera 
tions are required, A hole drilled to normal production 


standards will do 


Rollpin is a slotted, chamfered, cylindrical spring pin. It 
locks securely in place—and can be drifted out and reused 
over and over again Rollpin re place S taper pins straight 
pin and set screws; for many applic ations it will serve as a 


rivet, dowel, hinge pin, cotter pin or stop pin 


TYPICAL INSERTION AND REMOVAL FORCES IN STEEL 
FOR .250°° DIAMETER ROLLPIN 


2000 


“ 
= 1500 
+ 
| 
tas 
VU 
m= 1000 
9° 
te 


900 





) 1.5 15 1.0 5 0 
LENGTH ENGAGED INCHES 


WHY ROLLPIN IS SELF-LOCKING. Here is graphic evidence of 
the forces that make Rollpin a truly self-locking spring type fastener 


that will remain tight under vibration until de liberately removed 


| ELASTIC STOP NUT 
| CORPORATION OF AMERICA 
| Dept. R45-1122, 2330 Vauxhall Road, Union, New Jersey 
| Please send me the following 
Rollpir tallation data Here is a drawing of our fastening 
problem What insertion meth 
| would you suggest? 
| 
| Name Title 
| 
Firm 
| 
. Street 
| City Zone State 
| 





PHELPS DODGE SODEREZE” 
CUTS 


fe vhs eee a. 
AVEO ne ene 





FIRST FOR LASTING QUALITY—FROM MINE TO MARKET! 
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ENDS STRIPPING, CLEANING— 
SOLDERING COSTS! 





. 
Sodereze— Phelps Dodge’s isocyanate-type* magnet wire— provides: 
7 ¥ . 
Low temperature soldering—no damage to copper conductor, 
A balance of physical, chemical and electrical properties 
permitting replacement of existing film wires. 
Resistance to heat and solvent shock for safer wax or varnish 
treatment. 
Excellent resistance to alcohol and most solvents. 
Phelps Dodge Sodereze was designed to keep pace with industry’s 
growing need for magnet wires that handle easily, reduce 
over-all costs and fit a variety of exacting design requirements. 
The versatility of Sodereze not only permits its use wherever 
solderable wires are required, but allows replacement of 
conventional film wires. 
o 
* Isocyanates, when combined with other resins, form Polyurethanes that can be balanced in 
F ” properties to give the maximum in performance as a magnet wire insulation. Several years 
of research have been spent on Phelps Dodge Sodereze to accomplish this result. A patent 
application covering Phelps Dodge isocyanate-type magnet wire has been filed 
2 


Any time magnet wire is your problem, 
consult Phelps Dodge for the quickest, easiest answer! 


FORT WAYNE, INDIANA 





READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 25 








a-PITCH 


Upper pulley of spindle drive has 
12%"'-pitch diameter. idler takes up 
belt slack required for easy installa- 


tion on fixed-center pulleys 





jilme®T\MING” BELT DRIVE 


gives boring machine a compact, 
vibrationless, cushioned spindle drive 


HERE’S HOW a leading manufacturer* of heavy 


machine tools has made excellent use of the new 
Gilmer “Double Extra Heavy Duty” 1% ’’-pitch 
“Timing” Belt drive. The close-up photo (with 
cover plate removed) shows the 3’’-wide XXH 
drive which transmits the power of a 30 hp 
(1800 rpm) motor to the 6” spindle of a Lucas 
Model 684 or 6120 Horizontal Boring Machine. 
This drive is used for spindle speeds between 
262 and 850 rpm. 

Quoting from Lucas’ own literature, this non-slip, 
steel-cable-reinforced, toothed belt “provides the 
smooth, positive, constant-speed drive required for 
high-speed boring, drilling or carbide milling. It is 
free from the vibrations which are normally imparted 
to the cutter by conventional high-speed gear drives.” 

Gilmer “Timing” Belt drives, with their constant 
angular velocity, have been standard equipment for 
some time on all Lucas Precision Horizontal Boring 
Machines...and on recent models of automatic bar 
machines made by Lucas’ parent firm, The New 
Britain Machine Company. The recently introduced 


*lucas Machine Division, The New Britain 
Machine Co., Cleveland, O 


XXH size has enabled Lucas engineers to design a 
simpler, more compact “Timing” Belt drive for theit 
largest machines. 

Approximately 2 times larger and 22 times 


/ 


stronger than the 42”’-pitch “Heavy Duty” series, the 
“Double Extra Heavy Duty” belt now, for the first 
time, enables machine designers to incorporate into 
drives up to 1000 hp the many advantages which have 
made the “Timing” Belt industry's most versatile and 
most desirable form of power transmission, For more 
details, contact your nearby N YB&P-Gilmer Distrib- 


utor or write us direct. 


(Sle) V-BELTS AND “‘TIMING®”’ BELTS 


NYB&P INDUSTRIAL RUBBER PRODUCTS 





POSITIVELY EXCLUDES LIQUIDS, FUMES... 


“ST” SERIES CONNECTORS* 
for Liquid Tight Flexible Conduit 


APPLETON ELECTRIC 


Why APPLETON “‘ST”’ Series 
Connectors Are Better 


B ( 
, A \ ‘. ; 
_ " Pose 

A | " 

' = * ‘ 
Precision turned compression nut (A) slips 
over liquid tight conduit. Brass Ferrule 
(B) screws into conduit with sleeve cov 
ering conduit. Tightening compression nut 
onto connector body (C) provides a posi 


tive seal and ground between flexible 
conduit and connector 


ss section of completed connection 
shows how tapered end of nut compresses 
ferrule wall seals perfectly and gives 
ind between conduit and con 


The Only Fittings of Their Kind... 
Provide Positive Wiring System Protection 


APPLETON “ST” Series Connectors have an exclusive brass 
ferrule, and unique construction to make it your best connector 
buy for use with liquid tight flexible conduit! Nothing to come 
loose, deteriorate, crack or break. APPLETON “ST” Series Con 
nectors stay tight positively exclude liquids, fumes, chips, 
shavings and other foreign matter from electrical systems. Rec- 
ommended by many electrical engineers. And, since the threaded 
brass ferrule screws in and crimps on there is a perfect seal and 
permanent ground maintaining voltage in ground circuit un- 
failingly within 10 millivolts drop. “ST” Series Connectors are 


one more reason why APPLETON is... 


TODAY, MORE THAN EVER... 


*Patent Applied tor 


Sold Exclusively Through Selected W holesalers 


, Also Manufacturers of: A, 
= OS afte 


“MI” Series Malieable |ron 
Connectors — Unilet Fittings 


“ Outlet Bones Industrial Lighting 


COMPANY - 1723 Wellington Avenue * Chicago 13, Illinois 
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Because long and satisfactory operation of your electrical prod 

ucts depends upon reliable power supply why speculate. 
with questionable cord sets for the sake of a “paper’’ saving? 
Invest in the very BEST the BLUE CHIP Cord Sets that insure 
better electrical performance LONGER! 


@ All of our technical and physical 
facilities at YOUR service 
for the designing and COLOR-styling 
of CUSTOM Cord Sets 


CORNISH WIRE COMPANY, unc. 


II Gece ic New York 7, N. Y. 


‘'MADE BY ENGINEERS FOR ENGINEER S*%’ L 


—— 





GENERAL ELECTRIC PIONEERS IN DEVELOPMENT OF: 


Flame-retardant Fiberglas- 


Protects electrical “nerve centers” .. helps 


General Electric has taken a major step forward 
in eliminating the fire hazard problem in switch- 
gear. It’s G-E’s newly-developed Self-X Insulation 
of laminated Fiberglas* mat and polyester resin, 
designed to stop flame progression and minimize 
subsequent damage and repair. Use of non-com- 
bustible Fiberglas mat results in a greater degree 
of flame retardancy. 

New Self-X Insulation is now being used in G-E 
metal-clad switchgear (pictured at left) for pri- 
mary bus supports, phase barriers, and automatic 
shutters. The Fiberglas-polyester insulation is also 
used for box barriers, isolating barriers, operating 
rods and booster cylinders. 

Improved flame retardancy is matched by im- 
proved electrical properties—notably the power 
factor. General Electric reports the power factor 
in “as received’’ condition now averages 3%; at 
100°C, 6%; and at 100% humidity for 24 hours, 


G-E FLAME RETARDANCY TEST 


G-E MAGNE-BLAST CIRCUIT BREAKER — equipped with ORDINARY INSULATION: Exposed to a 10-second high 
Fiberglas-polyester box barriers—ready for insertion in current arc, it burns rapidly, in 3'4 minutes leaves 
metal-clad switchgear compartment nothing but ashes 


30 






























polyester switchgear insulation 





assure a dependable power supply 


8%. These low values assure better performance 
under all operating conditions, particularly in 
high-humidity locations. 

In addition, increased tensile, flexural, and im- 
pact strengths have been achieved with the new 
Fiberglas-polyester insulation. 

In both sheet and molded forms, this new mate- 
rial offers a broad range of applications. Self-X 
Insulation with improved electrical and mechani- 
cal properties represents a great advance in switch- 
gear design—further protection for this vital 
“nerve center’ of home, office and plant power 
supply. 

Whether you manufacture or repair electrical 
equipment, it’s time to investigate all the proper- 
ties of this important new Fiberglas insulation 
material. Write: Owens-Corning Fiberglas Corpo- 
ration, Department 193-K, 598 Madison Avenue, 
New York 22, New York. 


ARRAY OF FIBERGLAS-POLYESTER PARTS used in a single 


General Electric metal-clad switchgear unit 


It's amazing the difference Fiberglas makes! 





OWENS-CORNING 
oo. im a 


on Ss Btn 
FIBERGLAS-POLYESTER INSULATION: Quenches same : pte: 





arc-caused fire in 31 seconds, provides unsurpassed pro 
tection for vital unit 


2 


é 
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pers, 


I his Electronic Reliability Enginee 


to insure his chances of meeting 
and military acceptance schedule 

lubes failures (too often and too soon) caused by heat and vibration, 
the major causes of electron tube failures, were his problen 

With IERC Heat-dissipating Tube Shields, the “heat was off” both 
the suffering tubes and our man with the problem! Tube operating tem 
peratures were lowered as much as 150°C and tubes are lasting 5 times 


longer. Schedules were met—time and money saved —highest tube 
eliability achieved! 


ist discovered the TE R¢ Wa) 


J 
equipment reliability specifications 


j 


i“ pect ai / nie figqate the heat and vibration menace wher tithe fail 


re plag iw ouou. Eliminate it with TE RC Heat-di ipating Tube Shield 
available i ‘ for Mliniature. Subn niature, Octal and Power 
fap of electron tube 4 


* 


1ERC literature and tatest Octal * available now—FREE! 


and Power tube shield Technical Bulletin 


International ~~). 


electronic research corporation 


45 West Magnolia Boulevard, Burbank, Calif 





TORRINGTON PRESENTS: 


An important new line of complete 
blower units for central air condi 
tioning, heating and ventilating, 
in a wide range of sizes, full and 
three-quarter widths, and incor- 
porating the following exclusive 
Torrington features: 

§. An exceptional new Center 
Lock airotor introducing an en- 
tirely new principle of blower 
wheel construction in which (see 
insert) the center disc is dove 
tailed under pressure into the en- 
circling blades. As a result of this 
design feature, the interlocking 
joint tightens under centrifugal 
force, eliminating blade rattle and 
angle warp at high speeds. 

2. A Multi-Position blower hous- 
ing, easily adaptable to left or 
right, up or down flow require- 
ments, of the finest welded steel 
construction and special finish 

B. Availability in either belt- 
driven or direct drive assemblies. 
4. Unit flexibility, providing feet, 
motor mounting assembly to meet 
your individual mounting require 
ments. 

This new product line is a major 
development backed by all the 
standards of engineering quality 


consistent with Torrington leader- 


ship in the air impeller industry. 


Your inquiries are invited. 


CARDS, PRECEDING 


THe 


TORRINGTON 


MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT 
VAN NUYS, CALIFORNIA: OAKVILLE, ONTARIO 





TRIMMING ANY BORG MICROPOT 


is EASY ASABC’ _ 


BORG 


a nn) ma NN\ ow 


STOP M—s600° ry y-Yeko 
ea re 
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Borg Micropots Reduce Assembly Costs 
With Simplified Trimming of Borg Independent Linearity 


All Borg independent linearity MICROPOT TRIMMING COST 


Potentiometers may be trimmed at one end only. They lhe fact that, in Borg MICROPOT Potentiometers, 
will then produce an output voltage within the linearity one end can be set up without trimming eliminates the 
tolerance of the potentiometer selection of fixed trimming resistors for that end, as 
well as the time for selection and installation required 
by ordinary potentiometers 


BORG MICROPOTS 


The maximum portion of the total resistance at 


the opposite end that would require trimming in Borg 

This is readily illustrated in Figure 1, on the black MICROPOT Potentiometers is .4% 
board, The mechanical stops in all Borg MICROPOT 
Potentiometers with independent linearity, are set be 


ond the position of each terminal | and 2. Thi 


This is 207 less 
than in ordinary potentiometers, which substantially re 
duces the selection of fixed trimming resistors required 
s allows for use with higher linearity 


potentiometers’ 
the contact to travel to the last active turn at either end 


Lower linearity tolerances may require no trimming 
contact at one whatsoever at either end 


end pome trimming of that end ts not required POTENTIOMETER APPLICATIONS 
Definitions of potentiometer parameters vary from 


manufacturer tO manufacturer thus causing misconcep- 
ORDINARY POTENTIOMETERS 


tion to the user. A set of tentative standard definitions 
has been adapted by RETMA and all Borg MICROPOT 
is at Potentiometer tolerances are written for interpretation 
ps are set under these definitions 
| 


of the winding. Thus, by positioning the 


Note the mechanica tops in Figure 2 This 
rdinary potentiometer The mechanical sto 
to prevent the contact from reaching the last active The “Trimming Costs’ economy in 
turn, Causing end resistances X ind \ if either end 


Both resistances X% and Y must be trimmed to produce 


potentiometer 
ipplication is a typical example of the savings, and in 
mia cases superior performance achieved through d 


clear understanding of manufacturing specifications and 
user requirements 


itage outputs within the linearity tolerance of the 


potentiometer 


Write for Complete Engineering Data © CATALOG BED-A5é 


BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 


JANESVILLE, WISCONSIN 





Auto-Lite Expands Productive Capacity to Assure 
Quick Delivery of Finest Quality Magnet Wire 


New facilities including filtered air conditioning, latest equipment, and rigid 


production controls have been installed in Auto-Lite Wire Plants to give cus 


tomers a new high in production, quality, and service. 


PLANTS and WAREHOUSES... 


Port Huron. Mich Hazleton, Pa e Yonkers, N. Y 
YUkon 5-6131 GLadstone 5-4781 Murray Hill 9-1842 


LINO VW 





LectALite magnet wire has been tested in accord- 
ance with AIEE 57 and MIL-W-19583 thermal 
aging test and found to be acceptable for Class 
B applications. LectALite can be applied to copper, 
aluminum, steel or silver magnet wires. Ideal for 
small electric motors, transformers, and TV yoke 
coils. Extreme resistance to Freon 12 and 22 and 
low extractables make it an outstanding wire 


insulation for hermetic refrigeration motors. 


ae {il 


LectALite opens new magnet wire fields 


throughout the electrical industry 


‘This new insulation offers more heat resist 
ance, higher thermoplastic flow, higher dielectric 
strength, greater flexibility and lower extractables 
than vinyl acetal insulation with no increase in 
cost! Now available in sizes from 13 AWG 
through 30 AWG 


‘Tests indicate LectALite is the superior insu 
lation for use in hermetic refrigeration motors due 
to its outstanding Freon 12 and 22 resistance plus 
low extractables. LectALite insulation has been 
found to have 30°C margin over vinyl! acetal 
insulation by test performed under AIEE No. 57, 
Oct. 1955, “Proposed Test Procedure for Evalua- 
tion of the Thermal Stability of Enameled Wires’’ 
and MIL-W-19583 (NAVY) “Military. Specifi 
cation Wire, Electrical, Magnet, High Temper 
ature, Film Insulated’’, July 15, 1955. Impreg 
nation of LectALite wound coils can be done by 
any phenolic-alkyd type or suitable temperature 


rated impregnation varnishes 


The Auto-Lite magnet wire line is complete 
in classes O, A, B, and H to meet your design 


requirements 


ELECTRICAL, PHYSICAL 
AND CHEMICAL PROPERTIES 


Description of Test 

Build 

Heat Aging —hrs. 125°C 

Heat Aging Twist AIEE 200°C 
Heat Aging Twist AIEE 225°C 
Heat Aging Twist AIEE 250°( 


Dry Dielectric Break 
down KV/mil 


Wet Dielectric Break 
down KV/mil 


Wet Insulation Resistance 
G.E. Scrape Abrasion 
Cut-Through Temperature 


Heat Shock 


Solderability 
Extractables 

Solvent Resistance 
Freon 22 Resistance 
Freon 12 Resistance 


Chemical Resistance 
5% Sulfuric Acid 


Hydrochloric Acid 
1°% Potassium Hydroxide 
Xylene 
Cresylic Acid 
Carbon Tetrachloride 
Naphtha 
Acetone 
Alcohol 
Pyridine 


Solvent Crazing 
Stretched * 
Dipped in Toluene 


Annealed 15 Min. at 1] 
Dipped in Toluene 


Crazed Sample Heated | 
Min. at 150°¢ 


Adherence Twist Test 4 
sample twisted on its owr 
axis until coating twist 
racKns 


LectALite 
Insulation 


0021 
1900 hrs 


506 hrs 


1.1 KV/mil 


2 months 


Good 900°F 


Good 
Excellent 


Excellent 


Very Good 
Very Good 
Very Good 
Very Good 
Good 

Very Good 
very Good 
Poor 

very Good 


Fatled (Softer 


Very Sheht Crazing 


N Crazing 


Heals Con pletely 


to wire Dreak 


Vinyl! Acetal 
Insulation 


0023 
xy nes 


1 
i 


KV 


1 KV /mil 

, weeks 
4) 
170-180" 


1X at 125 
1 hr. O.K 


Very Poor 
Good 
Fail: 


Fair 


Very Good 
Very Good 
Very Good 
Very Good 
Poor 

Very Good 
very Good 
Poor 


Fair 


Craze 


Borderline Failure 


Heals Completely 
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Auto-Lite Magnet Wire Line Is Complete In All Classes 


CLASS O (90°C) 


COTTON ~ Unbleached, long-staple white 
cotton protects primary insulation from damage 
caused by sharp bends and mechanical handling 
Even wrapping forms a close, firm, continuous 
covering for increased dielectric. Additional layers, 
when required, are wound in opposite directions. 
When impregnated or immersed in a liquid 
dielectric, cotton is Class A insulation; when 
used alone, it is Class O. Available with colored 
tracers for coding. Manufactured to latest 
NEMA specifications. Available in a variety of 
combinations with other insulations. Double or 
triple conductors, individually cotton or paper 
covered, formed into a unit by an over-all cotton 


or paper covering supplied to meet requirements. 


PAPER. A thin paper ribbon, wrapped 

spirally with overlap, is bonded to wire with 
adhesive. When impregnated or immersed in a 
liquid dielectric, paper is Class A insulation; when 
used alone, it is Class O. Similar to cotton in 
protective qualities, occupies less space because 
of uniformity of size, and increases dielectric. 
Paper insulation is available with one cotton 
wrap applied over two wraps of paper wound in 
opposite directions. Available with wax coating. 
Manufactured with multiple or single paper 
with a % ” lap, on round, square, or rectangular 
wire to the latest NEMA specifications. 


Availability: Round, AWG #4 through #26; 
Square, AWG #4 through #12; 
Rectangular, width plus thickness not 


to exceed 0.650” 


CLASS A (105°C) 


COTTON When impregnated or immersed in a 
liquid dielectric, cotton is Class A insulation. 


PAPER When impregnated or immersed in a 


liquid dielectric, paper is Class A insulation 


CONVENTIONAL ENAMEL. A smooth 
uniform insulation with the basic electrical, 
physical and chemical properties for limited use 
as Class A insulation. Manufactured in single 


and heavy grades to latest NEMA specifications 


Availability: Round, AWG #9 through #40. 


FORMVAR_. A synthetic insulation of viny! 
acetal, Formvar has better dielectric qualities, 
higher heat resistance, better flexibility and 
adherence, lower power factor and better 
solvent resistance than conventional enamel 
Formvar is manufactured in single and heavy 


grades to the latest NEMA specifications 


Availability: Round, AWG #4 through #40 
Square, AWG #4 through #12; 
Rectangular, width plus thickness not 


to exceed 0.650 


NyALite Moisture resisting quality of a 
Formvar base coat is coupled with an overcoating 
of nylon, for its excellent craze resistance, 

to produce NyALite. The high dielectric qualities 
of each insulation combine to provide an 
excellent magnet wire both in single and 


heavy grades for winding difficult coils 


Availability: Round, AWG #48 through #40 


BondALite A combination of a Formvar 
insulation plus a thermoplastic overcoat 
BondALite can be quickly and easily bonded 
wire-to-wire without damaging basic insulation 
BondALite can be bonded in three ways: oven 
heat, electrical resistance, and solvents 

Ease of bonding simplifies manufacturing 


of coils of the most complex forms 


BondALite No. 1 consists of Single Formvar with 
the addition of a bond coating to bring it up to 


the approximate dimension of Heavy Formvar 


BondALite No. 2 consists of Heavy Formvar 
with a bond coating to bring it up to the 


approximate dimensions of Triple Formvar 


BondALite No. 3 consists of Triple Formvar 
with a bond coating to bring it up to the 


approximate dimensions of Quadruple Formvar 


Availability: AWG #20 to #30 


SodALite A new polyurethane insulation 
designed for ease of solderability at low 
temperatures (650-700°F) without scratch 
brushing or chemical stripping. SodALite has 
excellent over-all electrical and physical properties 
approaching viny! acetal insulation 

It is manufactured under exacting conditions 


for ease of solderability 


Availability: AWG #8 through #40 





CLASS B (125° C) 


LectALite See page 2 


IsALite—A new high temperature magnet wire 
for use up to 150° C as tested by Underwriter’s 
Laboratories and Auto-Lite tests performed 
under AIEEE No. 57. This magnet wire is 
manufactured with a polyester type enamel 
Isonel) and found to have outstanding 


physical, electrical and chemical properties 


Availability: Round, AWG #8 through #40 


Latest equipment on assure consistent quality 


SEND FOR THESE 


WIRE-O METER — This convenient slide-rule type 
of pocket reference gives you complete specifi 
cations on all common sizes of wire. At a glance 
it tells you area in circumference, feet to a 
pound and pounds per thousand feet, turns 
per lineal inch and per square inch, and ohms 
per foot ind ohms per pound 


MAGNET WIRE CATALOG— I'his quick reference is 
full of facts covering many different types of 
wire, It's complete with physical, chemical 
electrical and military specifications 


AIRCRAFT WIRE AND CABLE KIT his handy kit 
gives you complete military specifications for 
Auto-Lite Aircraft Wire including samples of 
famous Auto-Lite 350 General Purpose High 
lemperature Aircraft: Wire 


WIRE GUIDE OF ELECTRICAL AND CHEMICAL PROP 
erTieS—Here's a handy reference that gives 
you a complete run-down on 9 basi kinds 
of insulation 


CLASS H (180°C) 


GLASS-DACRON~ An inorganic insulation 
bonded with suitable organic-inorganic binders for 
use at Class H ratings. Good electrical and 
mechanical properties are incorporated in this 
product to give improved flexibility and abrasion 
It is wrapped in an even spiral, forming close, 
firm, continuous covering with single or double 
glass-dacron for increased dielectric strength. 
Availability: Round, AWG #4 through #26 
Square, AWG #4 through #12; 

Rectangular, width plus thickness not 


to exceed 0.650" 


MAIL TODAY 


THE ELECTRIC AUTO-LITE COMPANY 
WIRE AND CABLE DIVISION 
PORT HURON, MICHIGAN 


| |] MAGNET WIRE CATALOG 
[ | AIRCRAFT WIRE AND CABLE KIT 


\ 


[] WIRE-O-METER 


| | WIRE GUIDE OF ELECTRICAL & CHEMICAL PROPERTIES 


NAME 
FIRM 
ADDRESS 
CITY 
ZONE 





In sealing, potting and encapsulation— 


Epon 


give excellent electrical, thermal and 
mechanical properties, plus— 


excellent dimensional J high mechanical strength 
| stability 


outstanding adhesion to J exceptional dielectric 
J metal, glass, plastics properties 


Although relatively new, the Epon resins have won an 
important place in electronic and electrical manufacture. 
Their applications are manifold . . . in printed circuit 
laminates, transformer and motor sealing compounds, 
potting compounds for components and subassemblies, 
protective enamels, adhesives, tool and die materials. 


Applying Epon resin sealing com- , . . : : ’ , 
oun inpenyite Cor- For potting and encapsulating—the excellent dimensional 
poration, El Monte, California, to a stability of Epon resins, which can, for example, withstand 
400-kva transformer winding at 
Larsen-Hogue Blectric Co., Los : 
angeles, Gall, standing adhesion to metals and glass assures airtight en- 


solder bath temperatures without ill effect, and their out- 


closure of delicate components and vacuum tubes 


As adhesives—solvent-free Epon resin formulations cure at 
room temperature with contact pressure alone; form powerful 
bonds between glass, metal, wood or plastic. 


As sealing compounds—varnishes and enamels based on 
Epon resins provide excellent moisture sealing plus outstand- 
ing resistance to solvents and chemicals, even at elevated 
temperatures 


For laminating— Epon resins laid up with inert fibrous fillers 
produce base laminates that have superior dielectric proper- 
ties and can be sheared, punched, drilled and bath soldered. 


Write for information on the use of Epon resins in electrical 


Thoxene Clamp-Coat, an Epon resin and electronic applicat 1Ons., 
cable splicing compound, producesa 
weatherproof, abrasion-resistant 
coating with high electrical insula 
tion. Manufactured by Woodmont 
Products inc., Huntingdon Valiey, Pa. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlante + Gesten + Chicege « Clevetend « Dowell « Hewsten + Les Angeles +» Mewerk « Mew York « Sen Frenciece + &. Leute 
(iN CANADA. Chemical Division, Shel! Of Company of Conede, Limited - Mentrest - Terente - Vencewver 


INQUIRKY LAVICE CA . ING BACK COVER 








SPECIAL REPORTS ON 
FINISHING NON-FERROUS METALS 


NUMBER I—Decorative, 


Corrosion-Resistant Finishing 
with Iridite 


Chromate conversion coatings are well known and accepted 
throughout industry as an economical means of providing 
corrosion protection, a decorative finish or a good paint base 
for non-ferrous metals. However, continued developments are 
so rapid and widespread that many manufacturers may not 
be completely aware of the breadth of application of this type 
of finish. Hence, this digest of current information; to bring 
you up to date on the many ways in which you can combine 
salable appearance with durability in one finish at a com- 
petitive price advantage. Report II on paint base, corrosion- 
resistant finishes and Report III on chemically polished, 
corrosion-resistant finishes are available on request 


First, as a basis for this discussion, a ‘‘decorative’”’ finish is 
considered as any chromate film that is used as a final finish 
in itself. It may be truly decorative in that its sole purpose 
is to enhance the beauty of the product. For example, a 
bright chrome-like finish or a pleasing bronze appearance are 
among the many effects that can be obtained. It may be 
functionally decorative in that it reduces reflectivity for 
camouflage purposes or provides a means of color-coding 
parts. But, in all cases, the Iridite films protect the metal 
against corrosive attack. 


Iridite finishes are now available for all commercial forms of 
the more commonly used non-ferrous metals, including zinc, 
cadmium, aluminum, magnesium, silver, copper, brass and 
bronze. These films can produce a wide variety of pleasing 
appearances. The basic colors of the Iridite coatings are 
grouped below by metals 


ZINC and CADMIUM: Metallic bright, light iridescent, 


iridescent yellow, bronze, olive drab. 
COPPER, BRASS, BRONZE: Metallic bright, yellow. 
ALUMINUM ALLOYS: Clear, iridescent yellow, brown. 


MAGNESIUM ALLOYS: Metallic bright, iridescent 
yellow-red, brown. 


SILVER: Metallic bright. 


In addition, many films can be modified by bleaching or by 
dyeing. Among the dye colors available are various shades of 
red, yellow, green, blue or black. 


Depending upon the metal and the Iridite used, corrosion 
resistance of clear and bright films ranges from mild passivity 
to as high as 500 hours in salt-spray; on heavier dark films, 
salt-spray resistance ranges from approximately 100 to 1000 
hours 


It is this combination of decorative and corrosion resistant 
properties that accounts for the widening use of Iridite finishes. 
For example, Iridites #4-73 and #4-75 (Cast Zinc-Brite) 
make possible for the first time, a combination of lustrous 
chemical polishing of the as-cast surface of zinc die castings 
and good resistance to corrosion. Further, in many cases, 


a 


WHAT IS IRIDITE? 


Briefly, tridite is the tradename for a specialized 
of chromate conversion finishes. They are } 

applied by dip, some by brush or spray, at or negr 
room temperature, with automatic equipment or 
manual finishing facilities. During application, a 
chemical reaction occurs that produces a thin (.00002” 
mex.) gel-like, complex chromate film of a non- 
porous nature on the surface of the metal. This film 
is an integral part of the metal itself; thus cannot 
flake, chip or peel. No special equipment, exhaust 
systems or specially trained personnel are required, . 


sizeable savings in the cost of buffing and electroplating are 
realized. 


On many steel parts, a simple system of zinc or cadmium 
plate and bright Iridite is used instead of more costly electro- 
plated finishes to provide a bright, decorative and protective 


finish with tremendous savings in material, equipment and 
labor 


In finishing aluminum, where corrosion resistance or paint 
adherence is the prime consideration, the aircraft industry 
has all but abandoned the anodizing process in favor of 
recently developed chromate conversion coatings, among them 
Iridite #14 and #14-2 (Al-Coat). These formulations and 
their method of application can be varied to retain the original 
metallic appearance while providing acceptable corrosion re- 
sistance, or to produce a fully colored brown finish that 
offers exceptional corrosion protection. Again, time and man- 
power savings are astounding—one company saved at least 
$15,000 a year on maintenance of racks alone and another 
$40,000 on materials and labor in only nine months. In addi- 
tion, of course, hundreds of thousands of dollars are saved by 
eliminating the need for expenditures for generators, heating 
equipment and racks. 


Iridites are widely approved under both Armed Services and 
industrial specifications because of performance, low cost and 
savings of materials and equipment 


In planning or designing, you should consider the many other 
characteristics of Iridite finishes which may enter into the 
specific problem. In addition to having decorative and pro 
tective functions, these chromate coatings form an excellent 
base for organic finishes and bonding compounds. They have 
low electrical resistance. Some can be soldered and welded 
The Iridite film itself does not affect the dimensional stability 
of close tolerance parts. 


You can see then, that with the many factors to be con 
sidered, selection of the Iridite best suited to your product 
requires the services of a specialist. That’s why Allied main- 
tains a staff of competent Field Engineers—to help you 
select the Iridite to make your installation most efficient in 
improving the quality of your product. You'll find your 
Allied Field Engineer listed under “‘Plating Supplies” in your 
classified telephone book. Or, write direct and tell us your 
problem. Complete literature and data, as well as sample 
part processing, is available. Allied Research Products, Inc., 
4004-06 E. Monument Street, Baltimore 5, Maryland. 
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standard in its field 
the world over... 


Pa 
“ 
7 
x Turbine for 
2 canister-type 
vacuum cleaner 


The outstanding quality and performance of the Lamb 
Electric vacuum cleaner motor, shown above, result from 
oroper design and careful manufacture, by personnel 
Cae years of experience in the small motor field, 


High quality and controlled costs go hand-in-hand be- 
cause our Company is equipped and organized to custom 
manufacture on a volume basis. 


Ask us to demonstrate the benefits of Lamb Electric 
special application motors for your products. 


THE LAMB ELECTRIC COMPANY °¢ KENT, OHIO 


in Canada: lamb Electric—Division of 
Sangamo Company lLtd.—Leaside, Ontario 


mb Electric 


rractionat nonserower MOTORS 


« 


Ruggedly constructed Lightweight motor for 


Intermittent high torque 
equipment motor. portable devices. 


Motor parts for 


aircraft motor household appliances. 


' 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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TERMINALS IN SAME SPACE! 


MORE FLEXIBILITY, TOO! 


N OTl CE (A8ove) how little space is required to remove or add 


a Square D channel-mounted terminal block to the completely 


assembled unit. Especially important for a QW/K CHANGE when 
an additional terminal must be inserted into grouping. 


LOOK... niGHT)...all sizes can be mounted on same channel... 


25 ampere pressure wire connectors, 25 to 50 ampere box lugs... 
all can be interlocked together. Terminals available in kit form to 
“do it yourself” or factory assembled to standard specifications. 


SEE ...there is only one perforated channel required for either 


weld or screw-on mounting...available in standard lengths that can 


be cut “on the job” to fit any length requirement. Eliminates 
stocking varying sizes. 
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Jn water Yh years. still running 


roof that Louis Allis motor insulation 
unusual moisture resistance 


Dramatic p 
provides 


'¢ do this to a motor. But can see, this varnish resists 
moisture, put it also has excellent 


, check ou! new 
.a standat da open thermal and chemical resistance and 


in water is not susceptible to embrittlement. 


Insulation usually determines the 
1ife of 4 motor. That's why the 
too, which insulatin sed in the new 


The moto! will etill run, 
gZ materials 


proves that oul! {nsulatin . A. 
are of tol qual ity. One of our of contin 
exclusive features 15 the new phenolic ment. That's 
imp! egnating varnish we use. AS you run longer - 
Find out t 
available to 
line of motors. 


pulletin No. 


| a . 5 te 
complete tine of pa ae ent i ; 
, ; > Pas :- a 27° 
ondard rerated mo ; j ' Pe , : 
i ) it Uta sae y 
in frames 182 | | 
through 326U now 

in 
stock. Special rerated 
motors are available 


on short delivery 


THE LOUIS ALLIS CO. 


MIL 
WAUKEE 7, WIGCONSIN 
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THOUSANDS UPON THOUSANDS 


OF THERMOMETAL AND 


a> 


CONTACT ASSEMBLIES « te ie 
~ A WEEK! 


That's normal production for 


The H. A. WILSON Company 


And these thousands of assemblies 

from the modern Wilco plant are your assurance 
that you can profit from the quality and 
economy that only volume production / 
can give you. / 
For the H. A. Wilson Co. is a @ 
specialist in contacts and thermometals 

..and in the unique skill 

necessary to combine the two for 

maximum performance 

Yes, it’s smart to do 


business with a specialist 


You can’t make or buy 
better Thermometal and 
contact assemblies 

at any price. Contact a 
specialist today— 

H. A. Wilson 

Company. 


WILCO PRODUCTS ARE: 


Thermometals 

Electrical Contacts 

Clad and overlaid composite metals 
Special Alloys 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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*(or stress, strain, force, torque, other 


= — mechanical or electrical variables) 


= BRUSH INSTRUMENTS RECORD THE FACTS 
YOU NEED AT ONCE 


e@ You can quickly and easily record 
vibration data, using any commercially 
available vibration pickup, with appro- 
priate Brush amplifiers and oscillographs. 
You can record 1, 2, 4, or 6 channels of 
data simultaneously. 


Brush offers complete recording 
systems; for portable use, or for rack or 
console mounting. An electrically con- 
trolled chart drive permits selection of 
the chart speed best suited to the specific 
measurement—also provides instantane- 
ous switching and remote control. 

Get the facts from your Brush repre- 


sentative. Or write for bulletin to Brush 
Electronics Company, Dept. C-11, 3405 


Brush's complete line of portable recording 
systems includes these portable amplifiers 


and 1, 2, 4, and 6 channel oscillographs Perkins Avenue, Cleveland 14, Ohio. 
BRUSH ELECTHONICS COMPANY 
34056 Perkins Aver se Clevetanad t4 Oonie py vit On 
eo “CLEVITE | 


od eoerccance 
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SIMPLIFIES 
NOISE 
REDUCTION! 


Brush—B & K Spectrum Recorder is 
an integrated system for sound, noise 
and vibration measurement 


Now you can obtain complete frequency-amplitude noise records in 21 seconds 


/ ) 
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ELECTRICAL APPLIANCES OFFICE 
PRODUCTS EQUIPMENT 
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MISSILES PRODUCTION MACHINERY 


More and more, product quality is being judged by quietness of 
operation, The first step in noise reduction is to get the facts. Here, 
instrumentation offered by Brush can simplify and speed your solu 
tion of design problems 

The Brush—B & K Spectrum Recorder is a complete system which 
automatically scans and records all sounds from 14 cycles to 36,000 
cycles per second. Measurements are made in one-third octave steps, 
with both frequency and amplitude in each step recorded. A complete 
test takes only seconds — thus the equipment can serve not only in 


development studies but in production-line tests 


Brush offers a complete line of instrumentation to simplify your 
nose ibration and strain measurements. Call your Brush Repre 


sentative now for application assistance or write for a brochure 


For complete information write Dept. C-111 


BRUSH ELECTRONICS COMPANY 


3405 Perkins Avenue, Cleveland 14, Ohio DIVISION OF 








Yes, the higher and faster aircraft and mis- 
siles fly, the more you need the kind of de- 
pendability LEACH is famous for. One 
“special” relay, fitting comfortably in the 
palm of your hand, can mean the difference 
between a successful mission and a lost plane. 
The unique problems brought about by 
higher and faster flight can only be solved by 
special devices designed around their solu- 
tion... . system designed. And that’s where 
Leach Relay has earned its industry-leading 
reputation; we invite the design challenges 
that others avoid ... . build rather than avoid 
the “difficult” relays. Here, for example, are 
three serious aircraft problems and the Leach 
Relays (each a complete, hermetically sealed 
control package ) that solved them... . 


ON THE GROUND .. incorre¢ tly 


phased ground power could cause 





serious equipment damage. 


LEACH’S ANSWER... . 9243 Phase-Sequence Re- 
lay, which includes a 3-phase stall torque motor 
and control switches. Unless the predetermined 
phase sequence is applied at normal voltage, the 


relay will not allow the main contactor to close, 


IN THE AIR... relays must operate 
from low-level indicators (thermo- 


couples, subminiature tubes, small 





slip rings) and shock resistance is vital. 


LEACH’S ANSWER... . 9281, a combination of 
relay and magnetic amplifier, is sensitive to 250 
microwatts, is immune to shocks as great as 50 g. 
In addition it is compact and light 


ON COURSE .... gyro compasses 
drift if voltage input drops, but 
the back EMF they generate 
holds normal relays closed for 
15-30 minutes 





LEACH’S ANSWER .. . 9267, Close-Differential 
Relay, a combination of magnetic amplifier, recti- 
fier, and relay which warns the pilot of a drop in 
voltage. It is not affected by shock or vibration. 


LEACH CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BOULEVARD ° LOS ANGELES 3, CALIFORNIA 
DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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Quick facts for those who apply and specify electric motors 





“Flexibility of Design Aids Motor Applications 


When they originally embarked upon 
the program of developing the basic 
Series 100 motor design for the new 
rerated frame sizes, Howell engineers 
set goals considerably above and be 
yond the requirements of the NEMA 
specifications. Among them, “max 
imum flexibility’’ of design was 
achieved to a degree that is outstand 
ing in the motor industry , . and 
that directly benefits machine designers 
who utilize standard motors. 


Involved is not only unusual flexibility 
of positioning and lead connections, 
but a ready interchangeability of the 
five basic enclosure types within’ each 
frame size 


DESIGNED FOR MOUNTING IN ANY 
OF SIX POSITIONS 





- 


As illustrated by the diagrams above 
Howell Series 100 Open Drip-Proot 
motors can be side-wall or ceiling 
mounted simply by revolving the end 
plates. The other four basic enclosure 
types do not even require this sim 


ple change 


SHAFT DOWN SHAFT UP 


Series 100 Totally Enclosed Fan 
Cooled motors 


fication in design required 


in fact all of the five 
enclosure types — can also be mounted 
shaft down or shaft up with no modi- 


Totally Enclosed 
Fan-Cooled 4 


ae 


Open Drip-Proof Splash-Proof 


~ 


Explosion-Proof Non-Ventilated 


FIVE BASIC SERIES 100 ENCLOSURES HAVE SAME DIAMETERS, 
SHAFT AND MOUNTING DIMENSIONS = Unlike many other motors, the 


basic Howell Series 100 enclosures do not vary in diameter (or any of the 


essential mounting dimensions, except length) from one type to another 
(except a few 2-pole ratings). This is because of the way Howell accomplishes 
motor cooling, with “heat source” ventilation ducts in the stator itself .. . 
not by enlarging Totally Enclosed Fan-Cooled or Explosion-Proof frame 
diameters. This uniformity simplifies space allocations for the machine 


designer and allows for interchangeability of enclosure types to meet varying 


job requirements 








BOX EASILY ROTATED 
FOR 4-WAY HUB LOCATION 


Series 100 conduit boxes are mounted 
to the frames with 4 screws, accessible 
for easy rotation of the box so that 
the integral, threaded nipple takes 
conduit from any of four directions 





PRECISION-BUILT MOTORS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


CONDUIT BOX LOCATES 
TO FIT ANY REQUIREMENTS 


For further flexibility, a simple modi 
fication can be specified for position 
ing of the conduit box in any of three 
positions around Series 100 frames. 


GET COMPLETE DETAULS 
WRITE FOR BULLETIN N-100-8 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


FOR INDUSTRY SINCE 1915 


19 





NEW-self-locking UNBRAKO 


HOW NYLOK® LOCKS: 


LOCKED! The tough, resili nylor le » the 3 x It forces threads together and locks the screw securely. 





READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


socket head cap screws 


They won’t work loose. And they sim- 
plify design and save production time. 


Self-locking UNBRAKO socket head cap screw. 


BEFORE ASSEMBLY. The nylon pellet pro 
jects slightly. When assembled, threads will 
be impressed into it. 


AFTER REMOVAL. “Plastic memory" of 
pellet has expanded impressed threads to 
greater diameter than screw threads Screw 
can be used repeatedly. in use, “memory” 


keeps threads tightly locked 


UNBRAKO socket head cap screws are now available embody- 
ing the Nylok* self-locking principle. Nylok provides the 
first truly practical solution to the problem of making cap 
screws self-locking. 

An UNBRAKO cap screw with Nylok is a single self-locking 
unit. No auxiliary locking devices are needed. Just thread 
the UNBRAKO into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The tough, resilient 
nylon pellet forces mating threads together and holds tight. 
The screw will not work loose. 

You save production time when you make products with 
self-locking UNBRAKOs. And you get greater simplicity in 
design with less bulk and weight. The number of parts you 
must assemble to achieve full locking action is reduced to 
the absolute minimum. Lockwashers under screw heads are 
no longer necessary. Costly wiring of cross drilled heads 
is eliminated. And in many cases you will save weight 
and mass by using shorter screws in tapped holes instead 
of drilling through and using nuts and lockwashers. 

Self-locking UNBRAKOs are reusable. They have uniform 
locking and installation torques—with no galling or seizing 
on mating threads. They successfully withstand temperatures 
from 70° to 250°F. And, when screws are properly 
seated, the locking pellet also functions as a liquid seal. 

A complete line of self-locking UNBRAKO socket screw 
products, in a wide range of standard sizes, materials and 
finishes, is available through your authorized industrial 
distributor. Technical data and specifications are detailed 
in Bulletin 2193. Write us for your copy today. Unbrako 
Socket Screw Division, STANDARD PRESSED STEEL Co 
Jenkintown 9, Pa. 


ae 


*7T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 


BACK COVER 
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Long-life Mallory Mercury Batteries 
are now avatlable at economical cost 


a 7ome thanks 
lo unique “snap-together” cell design.* 


battery voltages. 
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Unique Cell Design uxpands ‘conomiecal 
Appli ‘ations of Mallory Mercury Batteries 


hor powermg transistor circuit portable instruments, 
ind other miniature equipment you can now get long 
lasting, miniature-size Mallory Mercury Batteries in rat- 


ings of 15, 22'5, 30 and 45 volt 


\ Unique Tew cell construction make these higher volt- 
age ratings possible at exceptionally economical price. 
Miniature unit cells, each hermetically sealed, are manu 
factured by hight automate technique These cells are 
assembled at the factory by stacking them together, to 


produce any voltage output desired, 


The new Mallory Mercury 
iderably le 


batters In a transistor radio, for instance, Mallory 


Batteries actually cost con 


per hour of operation than conventional 


Mercury Batteries outlast ordinary batteries three to one, 
on continuous service. Their shelf life, too, is about five 


times vreatet 


Parts distributors in all major cities stock Mallory 


standard components for your convenience 


Serving Industry with These Products: 


Electromechanical — Resistors ¢ Switches ¢ Tuning Devices © Vibrators 
Ele ctrochemical— Capacitors © Rectifiers © Mercury Batteries 


Metallurgical—Contacts ¢ Special Metals * Welding Materials 


The mercury cell, moreover, can be miniaturized without 
compromising quality or uniformity. This new construc- 
tion takes full advantage of this unique characteristic 

makes possible a variety of battery configurations to fit 


miniature equipment, 


Ideally suited for use with transistors, Mallory Mercury 
Batteries have a constant-voltage, constant-current dis- 
charge. Their steady, accurate voltage output makes them 
useful as a voltage reference source for instrument circuits 


and for vacuum tube bias. 


Qur new Technical Bulletin gives full data on this 
latest advance in Mallory’s continuing program of 
pioneering in mercury batteries. Write today for your 
copy, and for a consultation with one of our battery 
sper ialists on the spec ifie requirements of your own prod- 


uct applications. *Patent applied for 


Expect more...get more from 


-MALLoRY 


P. R. MALLORY & CO., Inc., BATTERY DIV., NORTH TARRYTOWN, N.Y 
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us Topes/havihg exceptional elongation 


‘ “say, or taping, harnessing ikregula 
Migad wires. Physical abd 
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PLUGS AND RECEPTACLES * 
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: TRIPLOC 


PLUGS AND RECEPTACLES 


midge 


with ROUND PRONGS 


Now, because of the completely new design 
of the contact units, midget TRIPLOC gives 
even better performance in attaching and 
detaching portable electrical equipment. 
Note the following features: 

ROUND PRONGS: give positive contact, 
greater strength and improved mechanical 
performance. 

RAISED INSULATION ARC BARRIERS: 
increase creepage distances between poles 
and to ground 

IMPROVED WIRE TERMINALS: for 


easier wiring and trouble-free performance. 


Midget TRIPLOC plugs and receptacles 
are rated 15 amperes, 125 volts and 10 
amperes, 250 volts. 2-wire, 2-pole; 2-wire, 
3-pole; 3-wire, 3-pole; 3-wire, 4-pole; 4- 
wire, 4-pole. Plug shells have a com- 
pression type rubber bushing cord grip 


INTERCHANGEABLE CONTACT 
UNITS: for 5 different circuit needs. 


REVERSIBLE CONTACT UNITS: female 
or male fit in plug shell to make 10 different 
combinations. 


AUTOMATIC SELF-LOCKING: plugs 
are quickly released by slight twist. 


GUARDED CONTACTS: extended hous- 


ing shell fully protects prongs. 


INDIVIDUALLY RENEWABLE PARTS: 


facilitate maintenance. 


Literature Furnished on Request 


Sold Nationally Through Authorized Distributors 


THE PYLE-NATIONAL COMPANY 


QvuUAt cc o7 FF i's ~ oe ee ee ae eG 
1388 North Kostner Avenue, Chicago 51, lllinois 


WH CE RE 


Branch Offices and Agents in Principal Cities of the U.S. and Canada + Canadian Agent: The Holden Co., Ltd., Montreal 
Railroad Export Department: International Railway Supply Co., 30 Church St., New York 7, N.Y 
Industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N.Y 


CIRCUIT CONTROLS * LIGHTING FIXTURES FLOODLIGHTS 
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DESIGNING WITH ALUMINUM 


ANODIZING ALUMINUM 


One of the most appealing characteris- 
tics of aluminum is the ease with which 
a variety of surface finishes may be ap- 
plied to it. 

Among these finishes is one that is 
used almost exclusively for aluminum: 
anodizing. It is the electrolytic forma- 
tion on the metal of an oxide film which 
is relatively thick compared to the nat- 
ural oxide film formed in normal en- 
vironments. 


The natural oxide film, which begins 
to form on aluminum surfaces as soon 
as they are exposed to air, provides a 
thin, transparent, protective covering 
for the metal. This film, which may be 
only a millionth of an inch thick, ac- 
counts for aluminum’s resistance to cor- 
rosion., 


The thicker film produced by anodiz- 
ing provides still greater anti-corrosion 
characteristics, plus a hard, wear-resist- 
ant surface. This anodized film may 
vary considerably in thickness, hardness 
and porosity, depending upon the an- 
odizing process used. These processes 
are similar in that, in each of them, an 
electric current is passed between the 
aluminum and an electrolytic bath in 
which the aluminum is immersed as an 


anode. There are also distinct differ- 


Anodized coatings can be formed in various shade 
parent to dark gray, depending upon the choice of 
solution and anodizing conditions 


rang 


READER INQUIRY SERVICE CARDS, PRECEDING 


ne 


aluminum all 


ences among the processes, such as the 
variety of electrolyte baths which may 
be used. 


Sulfuric Acid Process 


The sulfuric acid anodizing process is 
used to create a relatively thick, porous 
coating. 

Sulfuric acid anodic films serve as ex 
cellent mordants for certain classes of 
dyes which, when absorbed in the coat 
ing pores, give bright attractive colors 
to the aluminum surface. 


However, because most dyes will fade 
in direct sunlight, they should not be 
used in outdoor applications where fad 
ing over a period of several years may 
become a problem. 

Relatively low cost makes this an 
odizing process the one most widely used 
commercially. Virtually all decorative 
anodizing is done in dilute sulfuric acid 
baths. Coatings produced by this proc- 
ess provide effective barriers to many 
corrosive atmospheres. Thin films pro 
duced in sulfuric acid are excellent 
surface pre-treatments for subsequent 
paint, enamel and lacquer coatings. 

Because of the corrosive nature of the 
electrolyte, the sulfuric acid process 
should not be used for anodizing assem 


fron me, capacitor 
pace weigh 


tor above right 


and 


BACK COVER 
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This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway, 
Oakland 12, California 


blies wherein bath entrapment might be 
possible. 


Chromic Acid Process 


Anodic coatings produced in chromic 
acid baths are noted for their outstand- 
ing resistance to corrosion, which may 
be attributed to a lesser degree of po- 
rosity than sulfuric acid anodic films. 


This reduced porosity limits the value 
of chromic acid coatings for dyeing, but 
they are widely used as base coatings 
for paints, enamels, etc. In fact, many 
armed services specifications include 
chromic acid anodic coatings as paint 
primers. 


Although higher operating voltage 
requirements render this process more 
costly than the sulfuric acid process, it 
is frequently used for anodizing intri- 
cate shapes that are to be exposed to 
extremely corrosive environments. Be- 
cause the bath acts as a corrosion in- 
hibitor, there is no danger of corrosion 
being caused by bath entrapment in 
crevices, 


Hard-Coat Processes 


The hard-coat processes developed 
fairly recently are used to create heavy, 
highly abrasion-resistant films. 


n electronic equipment were quite bulky (above 
now saved through use of anodized aluminum foil 
h are much « efficient 


4 ore 





































































































With the added attribute of extreme 
resistance to corrosion, the hard-coats 
are especially useful in extending the 
service life of moving machinery parts 
Hard-coats are currently being used on 


cylinders and pistons, hydraulic 


tems, textile machinery rolls and other 
applications requiring great wear 
resistance 

To date, hard-coat processes are com 


paratively expensive. Both the voltage 


and current density used are quite high 
and there is considerable expense con 
nected with the refrige rating equipment 
required to maintain the bath tempera 


ture at about 30 F. or lower 


Boric Acid Process 


Coatings formed by anodizing in bori 


icid solutions are nonporou and have 
high dielectric strength 
Their use represents one ol! the pe 


alized applications of the propertie 


of anodiu Etched aluminum 


coating: 
foil, anodized in a boric acid solution 
is now used in the produc tion of electro 


lytic These 


efficient and consider 


capacitors, of condenser: 


ire much more 


ibly smaller than earlier paper-wound 


capacitors. Their reduced 


size has had 
in important influence on the design of 
the compact radios, television sets and 
iviation electronic 


today 


apparatus we use 


Gold Coat Process 


An improved anodizing process recently 
announced by Kaiser Aluminum makes 
use of a new decorative alloy to produce 
i striking gold color during anodizing 
This gold color is remarkably lightfast 
far superior to dyes in its re 


to ultraviolet light 


istance 


KAISER ALUMINUM & CHEMICAL SALES, INC 
Room 71172 industrial Service Division 
1924 Broadway, Oakland 12, Calif 





Aluminum series to 


POSITION 


ADDRESS 


Please send, without obligation, the entire 


COMPANY 
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The anodizing processes that produce 
this gold color are low in cost and re- 
quire only the standard equipment used 
in sulfuric acid anodizing. 


Phosphoric Acid Process 


Because the anodic oxide coatings 


formed in phosphoric acid are appre 
ciably soluble in the anodizing bath, 
they are thin and highly porous—not 
sufficiently attractive to be used in dec 
orative applications without subsequent 
finishing treatments 

An advantage of their thinness and 
porosity is in affording a good base for 
electroplating adherent layers of other 
nickel 


and cadmium. In preparing pre-plating 


metals, such as 


copper, silver 
inodic coatings of this type the anodiz 
ing characteristics of the individual alu 
minum alloys must be considered 


Desired results can be obtained by 


Bath 
Process Composition Voltage 
ulfuric Acid 15% H.SO, 14-17 
Chromic Acid 5to 10% Cr 0-40 
Boric Acid 12 500 
Hard Coats 10-20 H.S( 3 to 120 
Phosphoric Acid 17-43 P.O 5-30 





‘Designing with 


or write for copy 





Kaiser Aluminum 


varying anodizing conditions such as 
bath concentration, temperature, volt- 
age, etc. The most satisfactory plating 
solutions for use with phosphoric acid 
anodized coatings are those that are 
nearly neutral or only weakly acid or 
alkaline 

The processes described here are only 
a few of the many techniques used to 
create anodic coatings. There are many 
variables in each process, and specific 
control of all or any of the variables 
may be exercised to obtain certain de 
sired effects. For further information 
concerning specific anodizing tech 
contact the Kaiser 


sales office or distributor listed in your 


niques, Aluminum 
telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11, 
Illinois; Executive Office, Kaiser Bldg., 
Oakland 12, California 


ANODIZING CONDITIONS 


Current Density Special Conditions 


Amp /Ft or Equipment 
12 
1-5 Bath temperature 95°F. 
10.8 Bath temperature 210°F 
050 Refrigeration equipment to 
maintain temp. 25 to 30°F 
10-20 Bath temperature 60—95°F 





setting the pace—in growth, quality and service 
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‘BLUE RIBBON Coo Gls 


» 


oa 


Designed primarily for use in 


equipment where space is a factor. 


Today a number one choice in military equipment. 


Design engineers preferred choice in commercial application. 


BLUE RIBBON—EXCLUSIVE FEATURES: 


1 * High temperature vitreous enamel coating, 


crazeless, moisture resistant. 
Aluminum thru-bar 
sistor. 


Mounting studs 
ant, 


Bracket assembly will not loosen under vi- 


bration. 


Field tested welded construction. 
a. Wire to Terminal 
b. Terminal to Core 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 
10 Hermon St... Newark 5, N. J., U.S. A. 


K INQUIRY SERVICE CARDS 


distributes heat more 
uniformly along the entire length of the re- 


corrosion and rust resist- 


BASIC CHARACTERISTICS: 


1 « Higher wattage rating per unit space require- 


ment. 


a Space reduction behind panel or mounting 
surface. 


3. Stack mounting assembly. 
4 Light weight. 
5. Lower induction. 


S. Conforms to MIL-R-26 specifications. 


The mark of quality 


For more than a quarter ol a century 
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RED JACKET MANUFACTURING CO. 
"jet pumps cost less to ship”’ 


K & S MANUFACTURING COMPANY 
"stands up under roughest handling"’ 


oo 


RUTHMAN MACHINERY COMPANY 
"'more compact, yet full-powered"’ 


- ann ds 


ALBERTSON & CO.—SIOUX TOOLS 


"lighter, smaller with power to spare"’ 


LENNOX INDUSTRIES INC. 
"we just install them and forget them"’ 


ANTHONY MACHINE & ENG. SERVICE 
‘‘only motor versatile enough for us"’ 


MODINE MANUFACTURING COMPANY 


“dependable in operation and delivery"’ 


W. M. WELCH MFG. COMPANY 
"eliminated heavy mounting frames"’ 


THE TRANE COMPANY 
"reduced product weight nearly 8 Ibs."" 


BARBER-COLMAN COMPANY 
"cut manufacturing costs 12%"’ 
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AUTO-NAILER COMPANY 
‘‘All-angle mounting cuts design costs’’ 


G. C. BREIDERT COMPANY LANCASTER PUMP & MFG. CO. 
“as quiet as it is dependable"’ "'G-E motors help sell our pumps" 

















BAR-BROOK MFG. COMPANY 
. *' ‘no re-oiling’ feature rates high’"’ 


SOUTH BEND LATHE COMPANY 
"top quality at competitive prices"’ 


TEMCO, INC. 
"light weight cut shipping costs”’ 















16 More Companies Say... 


LESS COSTS, MORE SALES with 
General Electric fhp motors 





, 
Yes 16 more manufacturers, like yourself, have re lighter, smaller, more streamlined design to match your 
. ported on the cost-savings and sales-increases they’ ve own modern product for example moisture resist 
realized by incorporating General Electric ‘‘ Years ant Mylar* polyester film insulation; dependable, 
ahead”’ motors into their products all-angle sleeve bearings; doubled lubrication life; 
They are representative of the thousands of companies removable, rotatable cradle base: and many others 
who have realized similar benefits adequate proof that 
this General Electric fhp motor can save you money To find out how you can take greater advantage of 
can make your product more saleable these G-E motor benefits in your own product, contact 
And no wonder! The G-E “ Years-ahead”’ motor in your nearby General Electric Apparatus Sales Office, or 
corporates a number of advanced design features to give write to General Electric Company, Section 702-30, 
you longer motor life, unsurpassed versatility, and a Schenectady, N. Y 
Registered trade-mark of Pont Company 


GENERAL @@ ELECTRIC 





For the most dependable printed circuits, you need 
the high bond strength, workability, heat-resistance 


of C-D-F DILECTO” METAL-CLAD LAMINATES 


Sti HIGH BOND STRENGTH— -D-F’s special adhesive for meta! 
clad Dilecto bonds the copper foil to the plastic without affecting 
the laminate’s superior electrical properties. Heat-resistance, dissi 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely 
bonded foil can be etched cleanly and dipped in hot solder to 
450°F. for ten seconds with a guarantee of no blistering or separat 


ing. Metal-Clad Dilecto can be punched or machined either before 
or after etching 


EXCELLENT WORKABILITY—On al! four Dilecto metal-clad 
grades, you can solder, punch, saw, and assemble components 
either by hand or automatically. Thanks to the inherently superior 
workability of the plastics laminate over that of ceramic-type 
materials, Dilecto can be dropped, jammed into tight chassis, and 
otherwise treated roughly on the assembly line and in service 


HIGH HEAT-RESISTANCE—Metal-Clad Dilecto Laminates are 


made of phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass-fabric base. All are ideally suited to printed-circuit applica- 
tions in which heat-dissipation is a major problem. Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto’s electrical 
and physical properties 


UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable 


' 


i J source of supply, can help you get the most for your printed-circuit 
i A money by reducing rejects, lowering fabrication costs, assuring 
Printed circuits based on C-D-F materials are being used dependable quality every time. Send us your print or problem, and 
with great success in military electronic equipment, commer we'll gladly supply appropriate test samples free. See our catalog 
cial television and radio sets, telephone switchboards—even in the Product Design File (Sweet's) or send for the new 20-page 


sub-miniature radiosonde equipment and hearing aids. Dilecto catalog. Let your nearby C-D-F sales engineer (listed in 
Photos courtesy of Photocircuits, Inc., Glen Cove, N. Y. Sweet's) help you right from the design stage! 


TYPICAL PROPERTY VALUES 
Copper-Clad Copper-Clad ~ Copper-Clad Copper -Clad 
PHENOLIC PHENOLIC EPOXY TEFLON* 
(Grade XXXP-26) (Grade XXXP-28) (Grade GB-181E) (Grade GB-112T) 
BOND STRENGTH 0.0014” foil 
(Lbs. reqd. to separate | ] to 11 
width of foil from laminate) 
MAXIMUM CONTINUOUS 199 " 159 0 
OPERATING TEMP. (Deg. C.) a ey , 
DIELECTRIC STRENGTH , . 
(Maximum voltage per mil.) oun 800 ow 100 
INSULATION RESISTANCE (Megohms) cnn a a a a 
96 hrs. at 35°C. & 90% RH 0,000 25,000 20,000 Over 106 megohms 
DIELECTRIC CONSTANT 106 Cycles 420 4.20 
DISSIPATION FACTOR 106 Cycles 0.026 0.052 0.0006 
ARC-RESISTANCE (Seconds) 10 5 17 180 


TENSILE STRENGTH (psi) 16,000 x 13,000 12,000 x 10,000 48 000 x 44,000 23,000 x 21,000 
FLEXURAL STRENGTH (psi.) 21,000 x 18,000 18,000 x 16,000 65,000 x 55,000 13,000 x 11,000 
IZOD IMPACT STRENGTH edgewise a 2% na 26 te Ny &{ 
(ft. Ibs. per inch of not h) ).40 x 0.35 0.40 x 0.35 13.5% 11.5 6.0 x 5.0 


Compeessiv STRENGTH flatwise oaanh 7 6 000 on 000 


5to9 8 to 12 4to8 


2.85 


Medium-weave, Fine-weave 
medium-weight medium-weight 
glass cloth glass cloth 
COLOR OF UNCLAD LAMINATE Natural greenish Natural Brown Natural Natural 

All these standard grades are available with 0.0014’, 0.0028’, 0.0042’’, or thicker electrolytic or rolled copper foil 
on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order 


@ CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 13, DELAWARE 


_—- 


BASE MATERIAL OF LAMINATE Cotton rag paper Cotton rag paper 


*duPont Trademark 
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SILICON? 
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LENIUM ? 


INTERNATIONAL’S Application Advisory Department 
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” Internatio: 
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EXECUTIVE OFFICES: EL SEGUNDO. CALIFORNIA «© PHONE OREGON 6.6281 
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a Modified-Silicone { 
insulating varnish 
you can AIR DRY- 


or bake 


\ 


on fast schedules! 


in-W ILLIAMS 


AJAX MODIFIED-SILICONE 
INSULATING VARNIS 
yo V C5! 


SHERW 


tes 
IR DRIES to handle in 15 minv 
: hard in 30 minutes 


GH HEAT ENDURANCE = 


Gives HI ature ond chemical 


PLUS high mo! 
resistance * ee 


R 
GIVES HIGHE ng solids 


more film-formi 


In need of high heat resistance at lower cost? Look- 
ing for a varnish with high chemical and moisture 
resistance, as well as high heat endurance? 

This new Sherwin-Williams Insulating Varnish, 
for the first time, meets both these needs with a 
modified-silicone varnish that can be either AIR 
DRIED or baked on short baking schedules. 

Sherwin-Williams V61 V C51 Insulating Varnish 
surpasses Class B temperature requirements .. . 
offers important cost savings in many Class H ap- 
plications. In applications subject to moisture, it 
provides up to 400 times greater insulation resist- 
ance value than 100% silicone materials. Resistance 
to chemicals is also much higher. 


Available in Pigmented Form as Class H Finish Coating 


V61 V C51 Varnish also meets, for the first time, 
the need for a finishing insulating varnish for 
Class H equipment. 

For this use, it is supplied pigmented to meet 
customers’ color requirements as a finish coating 
for electrical apparatus on any high-temperature 
equipment. 

Check on the advantages this new material offers 
in your own operations ... in improved insula- 
tion values, in lower costs or faster schedules! 
Write for full details and specifications. The 
Sherwin-Williams Co., General Industrial Division, 
Cleveland 1, Ohio. 


One of the complete line of 


SHERWIN-WILLIAMS 


INSULATING MATERIALS 
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HIGHER FILM BUILD... 
HIGHER PROTECTION 
Photos show difference in build 
obtained with V61 V C51 varnish 
Rapid drying properties produce 
high solids deposit throughout 
and over windings . give im 


proved film build and protection 


V61 V C51 Varnish 100% Silicone Varnish 


TESTS SHOW CHEMICAL RESISTANCE 


REAGENT AND MODIFIED SILICONE 100% SILICONE 
TEST CONDITIONS V61 V C51 MATERIAL 


Two coats, each baked 3 hours Two coats, each baked 9 hours 
at 300° F. on 5-mil copper at 400° F. on 5-mil copper 


10% Sulfuric Acid — Immersed tm h” 


90 days, room temperature o 
‘ 


No effect Film lost adhesion and wrinkled badly 


10% Vegetable Fatty Acids : = j a nal 
(in Methanol) — Immersed 72 hours, 7 Sees Ne be AP om fh te 
room temperature v ’ on r y = : 


No effect Attacked film and panel 


Toluene — Immersed 72 hours, { re 
room temperature fn a A ' 


No effect Film lifted 
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More Confidence... 


« 
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Aircraft- 
Marine 
Products, 
INC. 


GENERAL OFFICI HARRISBURG, P 
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Less Expense 


with 


Taper Technique 


A-MP Taper Pins, Taper Bloks, Taper ‘Tips, Taper Tabs 
and ‘Taper Tab Receptacles offer great freedom of circuit 
design and insure maximum electrical stability 

[hey cut material cost cut labor cost and reduce 


assembly time 


Taper Technique is benefiting manfacturers of business machines, 
aircraft, guided missiles and electron equipment 


You, too, can benefit by the A-MP / aper Techr que Consult 


our local A-MP salesman or write to Harrishure 
Pp 


ask about Amp quite Propo 


TO BETTER WIRING 
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Waaner ELECTRIC MOTORS...the choice of leaders in industry 


HEAVY-DUTY BALL BEARINGS—Highest quality bearings of more BEARINGS CAN BE RE-LUBRICATED—These Wagner motors can 

than ample capacity to carry heavy loads provide long trouble- be re-lubricated when necessary to prolong bearing life. New 

free service. grease can be added—old grease removed through openings 
provided in top and bottom of bearing housing. 


BEARINGS STAY CLEAN— Both ends of these motors are equipped EASY TO CONNECT—Large diagonally-split conduit box which 
with running shaft seals to keep dirt, dust and water from the can be mounted in any of four convenient positions, provides ample 
bearings. There's no grease loss because bearing housings have room for making connections. Leads are readily identified by 
effective seals to prevent escape of grease. numbers stamped on the terminal bushing. 


 ibestiont. cabana bee bedons natiateatiggs 
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Wagner totally-enclosed motors mean 
less down-time for machine tools 


Wagner totally-enclosed fan-cooled motors are particularly 
suitable for use on all types of machine tools. 


They are fully protected against damage from steel filings, 
chips, dust, dirt, fumes and moisture. They require no 
maintenance other than periodic lubrication. 


If appearance is a factor, you'll find that the pleasing 
proportions of these motors give them that functional beauty 
obtained only when the design is fundamentally right. 


Ribs on the corrosion-resistant cast iron frames add mechani- 
cal strength and increase the surface area for more efficient 
cooling. Full information and principal dimensions are given 
New NEMA Frames in Bulletin MU-203 which is yours for the asking. 
Standard and 


Explosion-Proof Your nearby Wagner engineer can help you select the 


right motor for your applications. Call the nearest of our 
32 branch offices, or write us. 


Wadaner Electric @rporation 


6454 Plymouth Ave., &. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS - TRANSFORMERS + INDUSTRIAL BRAKES - AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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f 
é to this... 
in ¥5 of a 


second !° 


Two elements—the rugged, inexpensive FINGRIP, and 
the fully automatic, easily-loaded TERMATIC —form 
the new Burndy FINGRIP METHOD, permitting a speed 
and ease of uniform electrical termination never 
before possible. NO PEDALS OR LEVERS TO PRESS, 
and no pre-positioning of wire necessary—-insertion 
of the wire end actuates the TERMATIC, virtually 
eliminating rejects and minimizing operator fatigue. 
The machine is quickly and easily loaded 
} (less than 15 seconds) and is completely enclosed 
r for operator's protection. The FINGRIP, an inexpensive, 
Pi Ze quick-disconnect terminal, has FOUR individual 
ae pressure elements—permitting greater flexibility and 
TP fj abuse without damage. Write Omaton Division, 
ll | BURNDY, Norwalk, Connect. for general information 
or for solutions to specific terminal problems. Our en- 
gineers are always available for personal consultation. 


‘ae 

fe 
i F *6000 per hour by actual customer test 
‘ 


guasoy 


Omaton Division, BURNDOY « WNorwaik, Connect. « Toronto, Canada Pactories: New York, Caiit., Toronto 
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Let him help you 
COUNT your way to 
Lower-Cost Operation 


When you come right down to it, how 
do you knou 
anything unless you count? And when 
you take a calculating look, you'll find 
that almost every machine, process and 


how can you be sure of 


system in your plant can be more closely 
Countrolled cost-wise . 
Veeder-Root 


production, 


.. by the ad- 
that 
inventory 


dition of Counters 


supply payroll, 
and tax figures, plus a running check on 
mechanical performance 

It’s easy to attach standard Veeder- 
Root Counters to existing equipment . . . 
as your Industrial Supply Distributor 
will show you. And if special counters 
are needed, he will bring a Veeder-Root 
engineer to consult So call 


. he’s a man 


with 
your distributor today 


you 
you can count on 


RARE PREIS 


Insist on Standard 


Use your Imagination 


your Industrial Supply Distributor 


4 


SMALL RESET COUNTER 


A compact, rugged reset counter for 
moderate duty in parts inspection, quality 
control, conveyors, machine tools, light 
presses, etc 
Dimensions: 1%" 
"6" wide 


Speed: Up to 1000 counts per minute 


long, 11%," high, 


RESET MAGNETIC COUNTER 


For remote indication of machine op- 
eration from plant to office 


Dimensions: 3° V6 


long, 22" high, 


1°s wide 


Speed: Up to 


minute 


1000 


counts per 


Coils: 110V-AC are standard. Other 
voltages are available. Panel mount- 
ing feature also available. 


HAND TALLY 


For quick spot-checks of production 
or performance 


Dimensions: 1'/44" long (to end of 


reset knob), 1% deep, 2. high 


Counts one for each depression of 


the thumb lever, and resets to zero 
» by a turn of the knob 


 eeeeeeeeeee 


BOX.TYPE 
RESET 
COUNTER 


For punch press installations, conveyors, 
metal-working equipment, die casting, 
plastic-molding, rivet, spring and wire 
machining, or any installation requiring 
a heavy duty counter. 

Dimensions: 4%" long, 25/2” high, 3% 
wide. Speed: 500 counts per minute 


CLUTCH SPEED COUNTER 


For checking to make sure that the ma 
chine is operating at the required R.P.M 


Dimensions: 3% long, ‘s max. di 


ameter, Non-Reset. 


Internal clutch operates counter only when 
rubber tip is pressed against the shoft 


VEEDER-ROOT 
COUNTERS 


from your 


MG 
ae 


Everyone can count on 


VEEDER-ROOT 


"The Name that Counts" 
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Industrial Supply Distributor 


or write us on special problems 





TAYLOR 


“Laminated Plastics 
Vulcanized Fibre 


Shop Talk _ 


TATILOR 


a 


Pree © OC. 


Plants in Norristown, Pa. and la Verne, Calif 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 


Rotary lawn mower utilizes abrasion resist- 
ance of Taylor phenol laminate washer in slip- 


clutch attachment of drive shaft to cutting blade. 


Coil forms for this solenoid have to operate at 
high temperatures... an ideal application for 


Taylor glass melamine laminates. 


Railroad track-joint insulation, a specially 


developed grade of Taylor vulcanized fibre, 
withstands heavy impact and mechanical stress 


of high-speed trains. 


Fuel-line clamp for a fighter plane's "pipeline 
system is machined from Taylor fabric base 
laminate which has high mechanical strength and 


resists extreme temperature and humidity 


NEW TAYLOR 
COPPER-CLAD LAMINATES 
Taylor GEC 
Copper-Clad and Taylor XX XP- 
242 cold 


(glass-epoxy 
punching (paper 


phenol) Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out 


standing electrical properties 


Fuse holder used in power lines for underground trolley service is 


machined to extremely close tolerances from Taylor Grade XX tubing. 


Make strong insulated parts 
.-.- from TAYLOR laminated tubes and rods 


These rugged, readily machined 
materials make outstanding elec- 
trical or mechanical components 

at substantial savings in fabrica- 
tion, assembly, and material costs. 
Taylor Laminated tubes and rods 
are the logical choice wherever 
specifications call for mechanical 
heat 


strength, resistance, and 


electrical insulation. 


Taylor tubes and rods are made 
in many paper, fabric, and glass- 
base grades, with special formula- 
tions of phenol, silicone, melamine, 
or epoxy resins. Within the com- 
plete line the designer and the 
production man can find a variety 
of combinations of electrical and 
physical properties for a broad 
range of 


product applications. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


‘Taylor tubes and rods are stand- 
ard products. Tubes are available 
with inside diameters as small as 
three thirty-seconds of an inch... 
rods with diameters from one- 


sixteenth of an inch. 


A Taylor sales engineer will be 
glad to help you select the grade 
and size of laminated tubes or 
rods to match the exact require- 
ments of your application. And, 
you can eliminate many purchas- 
ing, stocking and manufacturing 
problems by having the ‘Taylor 
Fabrication Division produce fin- 
ished parts to your specifications. 
Call 


engineer for a discussion of your 


your nearest ‘Taylor sales 


specific needs. 





Bob Rossi, Chief Engineer, tells 
Roy Johnson, Plant Manage 


“We switched to © 


—and saved 12 cents | 


032" gage 70-30 Formbrite 
is used for this 4'2"° diame 
ter rearview mirror head 
shown full size. Strip is 
ae wide supplied in 
heavy coils for long press 
runs. Copper nickel and 
chromium plating on a solid 
brass base provides a 
bright, rustless, long-lasting 


outdoor finish 


Peerless Rearview Mirrors 
Flight. Wing below, and 
the newer “Director” model 
left. Housings and mounts 
are chromium-plated zinc 


base die castings 


This easy-to polish superfine grain drawing brass 
has been s ashing finishing costs in plant after plant 
on all kinds of jobs Now Peerless Accessories Co 
of Mount Holly, N. | reports 

“To our line of lighting and safety automotive 
accessories, weve recently added two rearview 
mirror assemblies, We had been using regular draw 
ing brass for the dished head until your re pres nta 
tive persuaded us to try Formbrite. Here are the 


results, based on a very careful cost study 


Finishing procedure using Present procedure 


regular drawing brass using Formbrite 


1) Grease grinding or “‘cutting’’ Not necessary with Formbrite 
2) Buffing Light buff 

3) Copper strike 

4) Nickel plate (.00045 
5) Buffing nickel 

6) Chromium plate 


Cost 27¢ each 


Copper strike 

Bright nickel plate (.0003 
Not necessary 

Chromium plate 


Cost 15¢ each 


That's a saving of 12 cents apiece. Multiply it by 
3,000 to 4,000 a day and it becomes important money!” 


f mbrite s superfine grain made possible a lighte 


erviceable plate of bright nicke 


Surprisingly, Formbrite doesn't cost a penny more 
Find out for yourself how its superfine grain, excel 
lent drawing prope riies, stre neth and scratch resist 
ance can he Ip you make a better product at lower 
cost. Write for Publication B-39. Better yet, ask us 
about a sample lot. The American Brass Company 
Waterbury 20, Conn. In Canada: Anaconda Ameri 
can Brass Ltd., New Toronto, Ontario ‘ 


FINE-GRAIN DRAWING BRASS 


an ANACONDA product 


made by The American Brass Company 





in STANDARD-DUTY 
STATIONS 


THE CONTACT MECHANISM 
IS IN THE COVER! 


EASIER 
10 WIRE! \ 


No skinned 
knuckles 


No cramped 
wiring 
ARE THE~ ee ee space 
WIRING ; 
TERMINALS! 


Here's an entirely new idea in push button sta- protects the contact mechanism and prevents 
tions—a wrap-around cover—with the contact careless wiring from interfering with the contact 


mechanism part of the cover. Removing the cover 
exposes the terminals for instant and easy wiring. 
Strong, spring type, silver plated contacts con- 
nect the push button assembly in the cover with 
the terminals in the base. 

Matching ribs in the cover and notches in the 
terminal blocks assure that the wiring connections 
are always correctly made. A bakelite shield 


operation. Concentric knockouts are provided in 
both top and bottom of the heavy metal base 

You will want to know about this new standard- 
duty station because—it is good looking—it 
takes less time to install—it was designed for the 
convenience of the installation engineer. 

Let us show you a sample of this “brand new 
idea” in standard-duty stations! 


Bulletin 800 stand 


ard-duty push 
ys. a a a Ns as & a A D a e YY button stations can 
be supplied with 
one, two, or three 
buttons, or as a se 
lector switch. Also 
available with pilot 
light. Furnished 
Allen-Bradley é Second St.. Milwaukee 4 vat Only in NEMA Type 


er 1 enclosures. 
in 





WEW weavy-vuty 


a BS 


FLEXIBILITY! 


You can assemble any special 
heavy-duty station from a small 
stock of standard push button, 
selector switch, and pilot light 
components. There is no need 
to wait for long delivery of your 
special stations. 


terves 


Stations can be arranged for 
either vertical or horizontal 
mounting. Name plates can be 
rotated to any position, re- 
placed with any standard mark- 


ing, or removed entirely 


N t W CONTACT BLOCK! 


Bulletin 800 heavy-duty push 
buttons have the same molded 
contact blocks that have 
proved so dependable in Bul- 
letin 800T oiltight push buttons, 
although they are not them- 
selves oiltight. And all of them 
are equipped with double 
break, silver alloy contacts. 


Above: View of contact block, 
showing terminals for normally 
open and normally closed con 
tacts Right Contact block, 
with cover removed, showing 
stationary silver alloy contacts 
and pushrod carrying the 
moving contacts 


N EW ENCLOSURES! 


Each button, selector switch, or pilot light is a self- 
contained unit which can be mounted in attrac- 
tive new enclosures. Standard enclosures 
accommodate up to eight units, but 

enclosures can be furnished 

for larger 

numbers. 


- MQAAAY Yeo } 


N EW OPERATORS! 


Operators, which mount on the contact block, are available 
in many types, and push buttons come in various colors. 


Type AK2B flush head START Type DK6A mushroom head 
button button 


7 
a, 


Type PK16 pilot light with Type EK11B cylinder lock unit 
transformer 


9-56-MR 


ALLEN-BRADLEY 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


In Canada—Allen-Bradley Canada Ltd., Galt, Ontario 










































Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


SPURS © SPIRALS * HELICALS © BEVELS * INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 


9 
Ninyag ¥* 





9-56-MR 


you'Lt FIND G. §. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... 


Adding Machines e Aircraft Carburetors & Fuel Meter- 
ing Systems « Aircraft Instruments and Radios e 
Automatic Musical Instruments e Business Machines 
Chain Saws « Check Signing & Protecting Machines 
e Clippers for Barbers, Animal Shearing & Hedge 
Trimming « Cloth Cutting Machines e Coin Changers 
& Counters « Communication Equipment e Electric 
Fans @ Electric Motors © Floor Polishers, Sanders, 
Scrubbers, Sweepers e Food & Drink Mixers, Blenders 
e Home Appliances e Lawn Sprinklers e Machine 
Tools e Meat Tenderizers, Grinders, Slicers 
Military Equipment e Motion Picture Cameras & 
Projectors @ Qutboard Motors e Pneumatic Pro- 


duction Tools « Portable Electric Tools Radio & 
Radar Tuning Assemblies ¢ Radio Anti-backlash Gears 
e Record Changers « Sewing Machines ¢ Steel Strap 
Stretchers « Step Switches e Tapping, Drilling & 
Threading Equipment « Telephone Dials « Television 
Sets ¢ Thermostatic Controls « Typewriters « Vend- 
ing Machines » Washing Machines 





RUGGED MERCURY CHAIN SAW 
ASSURES UNFAILING SERVICE WITH 


G.S. GEARING 


Rugged dependability is traditional of all MERCURY en- 
gines manufactured by the KIEKHAEFER CORPORATION. 
Their new Chain Saw, with Gearing by G.S., is designed 
and built to stand up under the hardest kind of serv- 
ice. %& More and more manufacturers of TOP QUALITY 
mechanisms are turning to G.S. for Small Gearing. For, 
here at “Headquarters”, they get extreme uniform accu- 
racy! Assembly lines keep rolling. Rejects vanish. Costs 
come down. Customer satisfaction increases as products 
run smoother, quieter, longer. Start now enjoying all the 
superior advantages only G.S. Gearing can give. Send 
along drawings or descriptions today. 


SEND FOR FREE ¢229-, smout Gearing 


Guide, It describes 80 types 
and applications. Contains useful charts .. a valuable aid to 
anyone interested in Small Gearing. Use company letterhead, 
please. No obligation, of course. Write today! 


40) Yeats of pucializing th Dual Gearing! 








from industrial sewing to modern accounting... 


RUGGED R&M UNIVERSAL MOTORS 
Co | 


2 


available in sizes 
from 1/50 to 1/2 horsepower 





PROVIDE DEPENDABLE PERFORMANCE! 


ERSATILE R & M Universal Motors are engineered to provide the 
best power component possible for your product, capable of years of 
trouble-free performance. Note these outstanding features of R & M 
Universal motors: pad base, foot base or end mountings permit 
versatility in the design of your product; cast iron heads have clean 
appearance, excellent accuracy; double shielded ball bearings keep 
grease in, dirt out; armatures are dynamically balanced for quiet, vibra- 
tionless Operation; sturdy commutators and brush holders are selected 
with infinite care. 

Standard R & M Universal motors are available in ratings from “Yo to % 
h.p. Other ratings are available through custom design to your specific 
applications! 

Write for Bulletin 444EM and name of your R & M representative 


| a) 


ROBBING ¢ MYERS, wwe. 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 
. ie ete (95 
Motors Fans Hovsts Moyne if 
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NOTHING can equal 
Stainless Steel 


for us combination of desirable properties 


No other design material can match Staink Steel 
in its combination of desirable properties: corrosion 
resistance, strength and hardness, beauty, cleanabil 
ity and easy fabrication. When seeking a source of 


upply, remember that United States Steel offers oi 

a 
For Long Life. All over the country, dairies are switching to 
For Consumer Appeal. General Tonics Corp. is the first Stainless Steel milk cans because they never have to be plated, 


company to offer an all Stainless Steel water condi 
tioner. Sales 


you the widest range of types, finishes and sizes 


the smooth surface does not harbor milk solids and bacteria, and, 
have boomed because of its handsome ap for all practical purposes, the Stainless milk can simply will not 
pearance and complete freedom from corrosion prob 

wear out 
lems. The company even offers a 10-year warranty to 


prove their faith in USS Stainless Steel 


For Corrosion Resistance. Laboratory fume hoods at the New 
Jersey Zinc Company used to last no more than 18 months—and 
sometimes they looked like sieves after only three months. They 
replaced the hoods and piping with Stainless Steel, and after 


five years they still look like new. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
INITED STATE TEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTOR 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP + PLATES + BARS ~ BILLETS 
PIPE + TUBES + WIRE + SPECIAL SECTIONS 


UNITED STATES » T e-¢ & 





9 Waldes Truarc Rings simplify assembly, eliminate parts, 
bring big over-all savings to new design low-cost camera 


Anscoflex Il Camera 


Winding Knob 


Old way: With screw and washer design, it was 
necessary to disassemble entire camera to remove 
screw which secured winding knob. Self-topping 
screw sometimes failed to secure knob, produced 
excessive end play 


Trvare way: Truarc “E” ring (series 5133) allows 
removal of winding knob without major disas 
sembly of camera, reducing repair time. Use of 
stacked rings and Truarc applicator saved $10.40 
per M on labor. Material saving: $2.29 per M 


Key Shaft 


Parts originally designed for self 
locking Truarc ring (series 5105) 
Some cameras in the past had 
brass cup staked to the body. At 
times staking operation cracked 
the plastic, resulting in loss of ex- 
pensive part 


Rear Lens 


Parts originally designed for 
self-locking Truarc ring (series 
5005) Some cameras in the past 
had glass element secured by heat 
forming tabs from plastic body 
Loose or chipped elements re 
sulted in loss of both parts. 


Portrait and Filter Lens 
Knob Assemblies 


Old way: Knob with plastic shaft used washer 
and heat forming operation that flattened the 
plastic pin and locked the pivot in position 


Trvare way: Molded plastic knob with pin is 
easily and quickly held by a Truare self-locking 
ring (series 5105). No groove is necessary. Washer 
is eliminated and it is possible to remove ring 


if necessary without damage to knob 


Flash-Gun Case Assembly 


Old way: In the original design a sleeve was 
wrapped around neck of screw and pressed into 
hole of plastic cover. Close working areas made 
assembly difficult and required extra operation 
to lock ring into place 


Trvarc way: Series 5133 E-Ring snaps onto un- 
threaded shank of screw quickly, needs no special 
groove. Labor saving $7.06/M 


Ansco, Binghamton, N. Y., uses the latest technical advances in 
construction to produce an economical, easy-to-use reflex camera 
5 Waldes Truarc Rings are used in this new design to save material 
and labor costs, eliminate parts, simplify assembly and reduce rejects 


Whatever you make, there’s a Waldes Truarc Retaining Ring de 
signed to improve your product... to save you material, machining 
and labor costs. They’re quick and easy to assemble and disas- 
semble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 


trolled from raw material to finished ring 


36 functionally different types 
within a type. 


as many as 97 different sizes 
..5 metal specifications and 14 different finishes 
Truarc rings are available from 90 stocking points throughout the 


U. S. A. and Canada 


More than 30 engineering-minded factory representatives and 700 
field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 


and production problems...without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


Send for new catalog supplement 


WALDES 


Ye 


— TRUARC 


—s b— RETAINING RINGS 


Waides Kohinoor, Inc., 47-16 Austel Place, L. 1. ¢. 1,6. ¥. 
Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


! 

| 

| 

| 

j Name 

| Title 

| Company 

\ Business Address 

| City Zone... State 


a cs cs ee ee cee ee ee ee ee es ee oes 


buemananemenercs anand 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries 
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ELECTRON TUBES 
SEMICONDUCTOR DEVICES 
BATTERIES 

TEST EQUIPMENT 
ELECTRONIC COMPONENTS 


BD ERP 1 


NEW RCA HIGH-QUALITY TRANSISTORS 
-for HIGH-FREQUENCY...COMPUTER...MILITARY APPLICATIONS 


TRANSISTOR MEETS MIL-1T-25380/4 (USAF) SPECS RCA-2N206. Manufactured under 
rigid contr to insure extreme stability and uniformity of both ini 
tially and throughout life, th transistor und ng and mois 
ture-re t nce even under severe environmental 
J rmanium p-n-p type inter 
ape atior n a common-¢ 
fer rat { 47 w-frequenc 
ax. collector dissipation of 75 


characterist 
ergoes temperature cyc 
/ af t te vf 
conditions! RCA 
nw tary and 
sitwitht 


able pe 


power gair f 46 db, t t f 9 at and w 
DRIFT’ TRANSISTOR OFFERS NEW CONCEPT IN TRANSISTOR DESIGN FOR HIGH-FRE 
QUENCY APPLICATIONS RCA-2N247 ¥¢ na pnp type wit built 


4 


TRANSISTOR FOR COMPUTER AND OTHER 
RCA-2N268. Having excellent stability and u 


this her 


ON-OFF’ CONTROL APPLICATIONS 
formit f ct st Juri 


aracts jring life, 
ealed germanium ¢ ype tr tor especially suited for use 

flog J gating 
atura 
mance 
nimum 


ector 


Caretu tre the « rist the junct with respect t 
tior irrent eakage 
switching applications 
alpha cut-off frequency, 4 Mc 
to-emitter voltage of -0.15 v« 


NEW MASTER VOLTOHMYST 
Features WIDE-VISION METER FACE 


RCA-WV-67B 


t ccura t d Over 
1% fu cale on all ranges. RCA-WV-87B 
complete with WG-299C probe with bu 
electing OC/AC-Ohr The probe ha 
ally flexible W-Capacitant cable 
to 3 Mc (for ince 
v 


ohr on ranges t 


oO Oo 
0 °° (O 
NEW HIGH-SPEED 
©  TOROIDAL FERRITE CORE 


RCA-221M1 d by a hy 


ter loap which permits the 
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THREE NEW “PENCIL” TUBES FOR UHF EQUIPMENT DESIGNS 


These new ‘‘A”’ versions retain the desirable characteristics of their prototypes but, in addition 
indergo special tests for fracture, vibrational acceleration, low-frequency vibration, heater- 
cycling, survival, and one-hour stability life performance. All of these tubes can be operated at 
altitudes up to 60,000 feet in unpressurized equipment and are particularly suitable for use in 
mobile equipment and aircraft transmitters 


. 
+ 
RCA-5876-A is a general-purpose, high-mu triode for use in cathode-drive circuits as an rf power 
amplifier and oscillator, if amplifier, or mixer tube at frequencies up to 1000 Mc; to 1500 Mc as 
a frequency multiplier; and to 1700 Mc as an oscillator. It is capable of giving a useful power 
output of 5 watts at 500 Mc as an unmodulated class C rf amplifier; 3 watts at 500 Mc and 750 
milliwatts at 1700 Mc as an unmodulated class C oscillator 
z 


RCA-6263-A is a medium-mu triode with integral plate radiator, and is intended primarily for use 
4s an rf power amplifier and oscillator in cathode-drive applications. At 500 M t is capable of 
giving a useful power output of 10 watts (ICAS) as an unmodulated class C rf power ampliner, or 
7 watts (ICAS) as an unmodulated class C oscillator. The tube may be operated with reduced 
ratings up to 1700 Mc 


RCA-6264-A is similar to the 6263-A, and is intended for use particularly as a frequency mult 
plier. It is also useful as an rf power amplifier and oscillator. As a frequency tripler to 510 Mc 
RCA-6264-A is Capable of 3.4 watts output; at 500 Mc it is capable of 10 watts output as an ur 
modulated class C rf power amplifier, and 6 watts as an unmodulated class C oscillator 


RCA OFFERS ; 
NEW | + CERAMIC BUSHINGS— 


PICTURE TUBE ... DESIGN FEATURES 


with 110-DEGREE OF NEW UHF 
DEFLECTION ANGLE BEAM POWER TUBES 


RCA-21CEP4 first Commercia 
flect ingle picture tube deve 
new oncept 
ximate y 4 
ew traight gun” with “‘prefocu 
mage sharpne ver the entire RCA-68616 and -6884 capable of 80 watts cw out 
ew sf neck diameter make put at 400 Mc and 40 watts cw at 1200 Mc and only 
ent yoke requiring 1%” high, 1a” in diameter, and 2 ounces in 
needed for 90” de weight-RCA-6816 and RCA-6884 are exceptionally 
well suited for oscillator, multiplier, and amplifier 
use in compact mobile and fixed equipment. Coaxia 


tr nN ' 
Ti apne 


Designed for use in 110° deflection-angle systems 
for horizontal deflection, RCA-60Q6-A; for vertica electrode structure and low-inductance large-area ri 
Jeflection, RCA-6CZ5. Both of these types are now electrode terminalis insulated from each other by 
nme ally available. In addition, a developmental low-loss ceramic bushings facilitate the use of the 
jeflection transformer and a develog tubes in circuits of the Coaxial-cylinder cavity ty 
ke — be designed espec Efficient cooling of the plate effected by af 

air-cooled integral radiator. RCA-6816 has a 6.3-volt 

heater. RCA-6884 has a 26.5-volt heater 


n any of the RCA products shown, please contact the RCA District Office nearest you 


EAST: HUmboidt 5-3900 MIDWEST: Whitehall! 4-2900 WEST: RAymond 3-8361 
144 Broad Street Suite 1181 6355 East Washington Bivd 
Newark 2, NJ Merchandise Mart Plaza Los Angeles 22, Calif 


Chicago 54 


RADIO CORPORATION of AMERICA 


Tube Division, Harrison, N.J Semiconductor Division, Somerville, N. J 


Components Division, Camden, W. J 
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ANOTHER 

TUBE TYPE 

ADDED TO 

RCA's 

COMPREHENSIVE 
“PREMIUM” QUALITY LINE 


RCA-5749 s a remote-cutoff pentode of 
the 7-pin ature type designed espe 
se as an rf or if amplifier in 

military and industrial applications 

» dependable performance under con 

of shock and vibration is paramount 
racteristics are similar to RCA-6BA6 


“RCA 

POWER & GAS TUBES” 
BOOKLET— 

ach tw REVISED 
x Up-To-Date Edition 


en 
i 
fi NOW AVAILABLE 


PG1OIC contains descriptions, terminal 
technical information on RCA 

wer tubes. rectifier tubes. thyra 
magnetrons, and vacuur 

The most up-to-date booklet 

the industry. 24 pages. Please 


for your copy 


PG-101C Booklet 
the following R 
: spon. Check the te 
re interested. Mail t 


RCA, Commercial Engineering, 
Section K 54 R, Harrison, WN. J 


PG-101C 6816," 68664" 
58676-A,* 6263-A,* 5749 

6264-A° 2N247, 2N267 
221M1 26206 
wv-678 2N269 
21CEP4 6CZ5 

60Q6-A 


NAME 
iTLE 

COMPANY 

ADORESS 


*Bulletin in preparation 





Here’s the tape that’s made to order for com- 
plete mechanical and electrical protection. It 
is resistant to abrasion, water, oils, acids, alka- 


lies and corrosive chemicals. Does the work of 


both rubber AND friction tapes in many appli- 


cations. Makes a thin splice, keeps wiring neat 
and uncluttered. Good stretch, tight grip. Ap- 
proved by Underwriters’ Laboratories, Inc. 


Mechanical Goods Division 


Royalastic tape is made by United States Rub- 
ber, the only tape maker to grow its own natural 
rubber and make its own synthetic rubber and 
plastics, 

For instant supply, order from any of the 
many “U.S.” distributors, any of the 28 “U.S.” 
District Sales Offices, or write us at Rockefeller 
Center, New York 20, N. Y. 


Watch NCAA football, Saturday afternoon, NBC-TV 
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=~GENERATORS 


to your precise specifications. 
MANUFACTURED UNDER CLOSE QUALITY CONTROL INCLUDING 100% ELECTRICAL INSPECTION. | 
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2,100 on 


Many other variations available. Your detailed spec governs: ; 


EXCITATION VOLTAGE « OPERATING TEMPERATURE RANGE © (© 
INPUT AND OUTPUT «+ IMPEDANCE + PHASE SHIFT + HU- 
MIDITY RESISTANT « FUNGUS RESISTANT + MIL SPEC TO 
BE MET « GEAR TRAIN AVAILABLE « BRAKE AVAILABLE e 


Consult Oster specialists on 
your generator problems. 
Write today for further infor- 
mation, stating your detailed 
requirements. 


=») 


ONISILUZAGY GNMOUG NOLHING 


, 


a 
4 


Other products include Actuators, Servos, 
AC Drive Motors, Servo Mechanism Assem- 
blies, DC Motors, Motor-Gear-Trains, Fast 
Response Resolvers, Servo Torque Units, 
Synchros, Motor Driven Blower and Fan 
Assemblies and Synchro Indicators. 


oft MANUFACTURING CO. 


Your Rotating Equipment Specialist 
Avienic Division Racine, Wisconsin 
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Keeping production 
on the move with 


Westinghouse pushbuttons 


On Ford assembly lines, automation starts with the press 
of a button. From the paint line (shown), 18 different body 
styles are automatically guided to various trim lines. As 
each body passes the operator, he channels it to the proper 
trim line simply by pressing a button. 

In textile mills, steel, paper or fabricating plants, 
Westinghouse pushbuttons are also on the job, guiding 
mooth-functioning lines of material to finished product 
tages. Doing it faster, better, and at a lower operating 
cost to you than ever before possible. 

Krom Westinghouse you can get precisely the right 
operator, enclosure, whatever you need—when you need it. 
Complete linesof standard-duty, heavy-duty, and Oil-Tite* 
pushbuttons are stock items with Westinghouse. 

Write to Westinghouse, Box 868, Pittsburgh 30, Pa., or 
ee your nearby Westinghouse distributor for a copy of 


the new Pushbutton Guide, B-6749. *Trade-Mark 
J-30229 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 


oJ 
i 
e 
“ 
5 
i 
: 
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PRODUCT 


t 


a 


Pe 


What are you striving for — product improvement? 


you. The many different products pictured indicate 
better equipment performance? a more economical 
1 


R/M’s versatility in ‘Teflon’? manufacture. We 


RAYBESTOS-MANHATTAN, INC., Asbestos Textiles « 


84 


process? A product made of ‘Teflon’? by R/M could 
well be the missing link you’re seeking. For R/M has 
been working with this wonder plastic ever since it 
was produced and, with it, has solved some of the 
very toughest problems encountered in recent years 
by electrical and electronics engineers. 

It is quite conceivable that R/M has already 
faced your particular problem and come up with a 
solution to it. So take advantage of the skill, ex- 
perience and unmatched help that R/M can offer 


RAYBESTOS-MANHATTAN, 


can fabricate to your own specifications or supply 
you with “Teflon” in the form of rods, sheets, tubes 
or tape in 13 colors conforming to military standard 
color code. For further information, write today. 


Properties of “Teflon”: High dielectric strength ¢ Mois- 
ture absorption zero ¢ Unaffected by weather ¢ Excellent 
heat stability up to 500° F. in continuous operation e As 
tape, leaves no carbon residue along the discharge path 
¢ High impact resistance ¢ Nonadhesive ¢ Stretches easily 
e Tensile strength 1500-2500 psi. 


*Du Pont trademark 


INC. 


PLASTIC PRODUCTS DIVISION, Manheim, Pa. 


FACTORIES: Manheim, Pa. + Bridgeport, Conn. + No. Charleston, $.C. + Passaic, W.). » Neenah, Wis. + Crawfordsville, ind. « Peterborough, Ontario, Canada 


Laundry Pads and Covers « Packings + Brake Linings + Brake Blocks « Clutch Facings « Fan Belts +« Radiator Hose 


Rubber Covered Equipment « Industrial Rubber, Engineered Plastic, and Sintered Metal Products « Abrasive and Diamond Wheels « Bowling Bails 
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SIZE 4 


CLARK Type CY Starters now available in sizes 


Oo 


With the addition of the new size 4, the famous 
CLARK line of Type“CY” Magnetic Motor Starters 
now comprises the full range from 0 to 4. This 
means that Clark starters of the proven“CY” design 
incorporating vertical lift magnets are now avail- 
able for more than 95% of industry’s AC require- 
ments. For installations requiring sizes 5 and larger, 
Clark will continue to supply dependable clapper- 
type starters. 


Clark Type “CY” starters have many outstanding 

design features for more dependable operation, less 

maintenance and longer life. For example—rugged 

construction with twin-break contacts means more , : 

trouble-free service ... contacts can be inspected Revolutionary arc-quenching principle is an exclusive 
ith 1 abl 4 etati aaaten feature of all Clark Type“CY” starters sizes 2 and larger. 

without tools ... movable and stationary contacts It combines twin-break contacts with strong multi-turn 

can be removed and replaced quickly, coils changed — magnetic blowouts which force the are to rotate—alter- 

and the entire magnet assembly removed—all from nately lengthened and confined—so that it moves 

the front without tel ¢ 1 i ‘thout continuously from a hot to a cold spot on the contact 
2 — out special tools and w ) 


; surfaces, This practically eliminates metal build-up or 
removing the starter from the cabinet or panel. pitting and greatly increases contact life. 


For complete information contact your nearest Clark sales 
office or write us direct. 


Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 
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OPTIONAL FRAME MOUNTINGS 
There's no need to change product design 
to use new NEMA frome sizes. A. O. Smith 
gives you frame mountings drilled to old 
and new specifications, 


DRIP-PROOF CONSTRUCTION 


Motor can be mounted in any position. . 
drip-proof thru 360° cycle... simply ro- 
tate end brackets. No foreign matter can 
enter vent holes. 


PRE-LUBRICATED BEARINGS 
Shielded bearings assure protection 
against over greasing . .. provide even 
load distribution under all working 
conditions . . . quiet operating. 
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A. 0. Smith integral hp motors 


Saves space...speeds motor installation... 


convenient design for 


—— one example of the many exclusive fea- 
tures you get with A. O. Smith integral hp 
motors is the full-rotating conduit box. This 
advance design permits you to connect terminal 
leads from any angle without re-positioning the 
motor once it’s installed. 

The conduit box may be rotated through a full 
360° by simply removing the cover and loosening 
three screws. And a special gasket is used to seal- 
out the moisture...no chance for corrosion, a 
major cause of power failure. 

It’s good business to specify A. O. Smith inte- 
grals, because you get motors that are application- 
engineered to match the performance and quality 
of your product. You can say goodbye to the 
problem of adapting your product to the design 
limitations of conventional motors. 

And remember — for your design or speed re- 
quirements, there’s an A. O. Smith integral hp 
motor available to power your products. Integrals 
are built in single-phase (1-7'% hp) and poly- 
phase (1-150 hp) ...in various speeds and fre- 
quencies ... choice of frame mountings for either 
old or new NEMA dimensions...C and D flanges 
as required. 


easy connection of leads 


Produced by one of America’s great industrial 
concerns, these motors are backed by a national 
network of 270 strategically located factory serv- 
ice stations. There’s one near you — ready to pro- 
vide 24-hour service on all parts and service orders. 


For more information on A. O. Smith 
integral hp motors, write for new Bul- 
letin No. EM1L56. 


Through research . a better way 


e «@ 
COwmewee AT | ©. 
ELECTRIC MOTOR DIVISION 


TiIPP CITY, OHIO 


international Division: Milwaukee 1, Wisconsin 


application-engineered fo match your product requirements 


SEALED STARTING SWITCH 
AND ACTUATOR 
Exclusive development. . . totally-enclosed 
in end frame. No need to remove motor 
from line for switch service. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


DYNAMICALLY-BALANCED ROTOR 


Assures continuous, vibrationless, trouble- 
free performance and maintains long bear- 
ing life. Indestructible laminations are 
high-quality silicon steel. 


CONTROLLED THRU-VENTILATION 


Cooling system designed for high-volume, 
low velocity air for maximum heat trans- 
fer. Temperature held to absolute minimum, 
assuring longer insulation life, 
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DESIGNED FOR FAST UNPACKING 


Gaylord box designers have both shipper and 


receiver in mind...and often they can combine 
cost-savings for the shipper with time-savings 
for the receiver. For example, component parts 
can be shipped in exact ratio to their installa- 
tion requirements, and the boxes placed right 


, . 
on the customer's assembly line. 


Does this sales advantage suggest interesting 
+) «J-,- 6 Y }] b Y ] 1 
possibilities to you? Call your nearby Gaylore 


office for any type of shipping container. 


CORRUGATED AND SOLID FIBRE BOXES+ FOLDING CARTONS+KRAFT PAPER AND SPECIALTIES* KRAFT BAGS AND SACKS 


GAYLORD CONTAINER CORPORATION * ST. LOUIS 
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at a 
premium? 


Irrathene-wound secondary coils achieve 
new design compactness in high-voltage 
rectifier transformers. Courtesy of the 
manufacturer, Gulow Transformer Co., 
Inc., East Rutherford, N. J. 


Join the “(Big Swufittcla” to Irrathene” insulation! 


Here’s another example showing how General Electric Irrathene insulation bene- 
fits electrical manufacturers. In this case, the manufacturer switched to Irrathene 
tape to meet the limited space requirements of high-voltage rectifier transformers. 
These are the advantages of Irrathene tape that made possible significant 


reductions in insulation bulk and contributed other important benefits 


1. High dielectric strength: Withstanding approxi- 


construction of the Irrathene insulation provides 
mately 2000 v/m, Irrathene tape makes less insula- 


better resistance to corona than varnished cambric 
tion necessary, yet gives greater protec tion 


4. Ease of taping: Irrathene tape laps smoothly, ad 
2. High heat resistance: Non-melting Irrathene tape 


justs readily to corners, takes up a minimum of 
successfully withstands the hot insulating com- 


space. Non-sticking prior to heat application it 


shrinks and bonds under heat to form a tough 
3. Resistance to corona: The snug fit and void-free impermeable sheath 


pound filling the transformers 


How can YOU benefit by 
switching to Irrathene insulation? 


A result of General Electric advances in radiation chemistry General Electric Company 
Irrathene irradiated polyethylene offers the electrical in Chemical Development Department 

4 ? Section U3, Pittsfield, Mass. 
dustry a superior form of insulation for motors, bus bars 


wire and cable. transformers. Where can it be nefit you? Please send me more information on Irrathene® irradiated 
A lyethy 
For more information, just mail the coupon today, specify- polyethylene for 
d d (Specify field of interest) 
ing field of application. 


Name 


Progress /s Our Most Important Product 


Firm 


GENERAL @@ ELECTRIC | 


City 
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G-E general purpose control 
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Hydra-clutch Headstock with G-E controls automatically changes pre-selected spindle speeds for each hexagon turret position. 


G-E PANEL PROVIDES AUTOMATIC SPEED 
SELECTION FOR EACH OF 6 TURRET FACES 
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PAN-A-TROL PANEL was factory-built to JIC standards. Panel 
provides: motor starting; motor reversing; motor overload pro- 
tection; over-current protection; and a disconnecting means 





on machines for industry 













GENERAL ELECTRIC’S NEW 


Machine Tool and Time-Delay Relays 
Control New 32-speed Headstock 


1 
e tool relays and 


pneumatic time-delay relay, installed in a G-E factory 
built Pan-A-trol* packaged control panel, provide 
precise control for this 32-speed Hydra-clutch Head 
stock, manufactured by Jones & Lamson Machine 
Company of Springfield, Vermont 


General Electric’s new machi 











MACHINE TOOL RELAYS offer a high degree of 
dependability on automatic machinery ich as this 
Headstock. The Strongbox coil in the machine tool 
relay is molded in a polyester resin to seal out moisture 
nd oil. Permanently attached contact springs assure 
proper tip pressure. Also, contacts change ft 

mally open to normally closed without extra parts 


PNEUMATIC TIME-DELAY RELAY p: 


tive accuracy with neghgible effect from humidity or 









atmospheric pressure changes. It is adjustable from 0.2 
to 180 seconds. A rigid die-cast aluminum base prevents 
misalignment which might affect relay accurae 












FOR MORE INFORMATION, contact your nearest 
General Electric Apparatus Sales Office, or write PNEUMATIC TIME-DELAY RELAY prevents operation of 


Advertising and Sales Promotion, Section 31-4 power wrench on Headstock before it stops spinning 


General Electric Company, Bloomington, Ilinoi 


* Trade-mark of General Electric Co 
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GENERAL ELECTRIC’S MACHINE TOOL RELAY FAMILY 





MACHINE TOOL RELAYS have front-connected terminals, LATCHED-IN FORMS have a standard machine tool relay 
can be wired from four directions for easier installation plus a latching mechanism, which mechanically holds the 





Also, three keyhole slots simplify mounting the relay. contacts closed to maintain the continuity of sequencing 











This is just one of our many 
motors which use Built-in KLIXON 
Automatic or Manual Protectors” 


... Says Leading Motor Manufacturer 


Kingston-Conley have been manufacturing 
quality electric products, including their well- 
known K-C line of motors, for over 20 years. 

Talking about the K-C 1 hp, 1725 RPM, 
single phase, 115 (230 volt (shown above) 
which is used on automatic poultry feeders, 
E. P. Codling, Manager of Engineering and 
Manufacturing says: 

“This and many others of our motors are 
protected against burnouts by Klixon Pro- 
tectors. Our experience has shown these 
Klixon Protectors to be dependable for all 
applications of our motors.’ 

You, too, can keep motors in your equip- 


ment operating dependably, reduce service 


calls and repairs by specifying and using 
Klixon Protectors. The additional cost is low, 
pays for itself over and over by protecting 
against motor burnouts and unnecessary 


equipment shutdowns. 


—KLrxoN 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
3611 FOREST STREET, ATTLEBORO, MASS. 





Now There's Something New In addition to the famous 


Klixon Protector for single-phase motors, you can now get full 


protection engineered into 3-phase motors with a single, built-in 


Klixon Protector. For full details write for Bulletin MOPR1 
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Encouraging Technical Writing 


\OVEMBETF 


THERE IS A NOTICEABLE TREND on the part 
of manufacturers of engineered products to 
encourage the writing of technical articles 
and society papers by engineers in their 
employ. Management more and more is 
recognizing such work as a fine instrument 
of public relations. Indirectly it may promote 
the sale of the company’s products, but more 
often the sharing of knowledge is done to 
establish leadership in fields of design o1 
production in which the firm engages, some 
times to establish a prior-art patent position 

For the largest manulacturers publication 
of engineering advances is a noblesse oblige. 
Years ago they recognized both the advantages 
and the obligation by setting up technical 
press departments to act as liaison agents 
between engineers and magazine editors. A 
few companies, in addition, make one man 
responsible for seeking authors for society 
papers, 

More recently, inducements to write in the 
form of money or gifts have been adopted by 
manufacturers. A machine tool builder, for 
example, gives an award in the form of a 
scroll and a $50 check to an individual who 
authors a by-lined article in a technical or 
trade magazine. The presentation is made by 
the president of the company in a dignified 
ceremony. A West Coast firm making military 
electronic equipment pays its budding en- 
vineering writers a “substantial amount” for 
an accepted article in the technical press. An 
electric motor manufacturer presents a token 
vift in the form of a pen and pencil desk set 
to its writers. Further to stimulate such con 
tributions to the technical press, a Signed 
Articles Council, represented by all engineer- 
ing and commercial departments, has been 
formed by this producer. The Council not 
only surveys what may be publishable but 


also invites business magazine editors to meet 





5.0 — 


with the group to discuss article subject 
matter of mutual interest. 

Needless to say, we editors are glad to 
note these moves. We, too, have been trying 
to encourage technical writing. In every 
engineering group there are a certain few who 
regularly present papers; there are another 
few who contribute to the technical publica- 
tions. There should be more, particularly in the 
smaller companies. Only when a subject is 
to be analyzed broadly, involving many view 
points, does a publication like to do a staff 
job. Direct reporting ol what is being ae 


complished in industry is best done—with 


plenty of guidance from the editors hy the 
engineers responsible for the development 
That involves getting a commitment from 
one of the engineers to do a “story” and 


then patiently following through from outline 
to finished manuscript 

Writing is a tough job for most practicing 
engineers They often lack the incentive or 
the zeal of the scientist to publish their work. 
An engineer may be under commercial pres- 
sure to produce the article, but his job comes 
first and his boss hesitates to make the article 
a “must.” He may be given “company time” 
to do the writing, certainly secretarial help, 
but he ends up by burning the midnight oil 
at home 

In recognition of this effort, he is monetarily 
rewarded by the magazine with an author’s 
honorarium, but it is seldom enough to fully 
compensate him for the blood, sweat and tears 
that went into its production. So the added 
recognition received from his employer makes 
it that much more worthwhile. Budding 
authors should also be reminded that, partic- 


ularly in large companies employing large 


numbers of design engineers, writing for 
publication is often a sure way of receiving 
recognition by the top brass. 
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Research Progress petecoammastond 


the Conference on Electri- 
cal Insulation, Division of 


in Dielectrics—1956 Soteuae 


emy of Sciences-National 
Research Council. 


Glass-reinforcing materials in the form of 
flakes, not fibers, and solventless  silt- 
CONneS Jor vod free impregnation were \ progress report, presented by M. G. Noble, General 
Electric Company Silicone Products Department, reflected 


the new materials featured on the pro- 5 iabhcieinain ndines aaa an ais aenlietbins al 


~ . co 5 ” ‘ i ‘ - hi ; i lec ‘ 
gram of the 1956 Conference on Elec- ilicone rubber through a study of fundamental electrical 
properties. The paper discussed volume resistivity, dielec 


trical Insulation. Other general papers tric strength, dielectric constant, and power factor. Also 
the influence of such variables as temperature, frequency 

reflec ted continued probing ol the funda- water immersion and specimen thickness 
Data were cited on three G-E compounds: SE-460, a 
mental properties and the causes o} tandard product used widely in many applications; 81439 


a newer compound used principally as a heater wire 
breakdown of solid, liquid and LASCOUS insulation; and 81625, now being investigated for power 
cable and fixture wire insulation Each of these com 

dielectru 5. Round table disc uUssions gen , ; 
pounds is basically a methyl silicone polymer, but differs 
erated high interest in new magnetic wire in the nature of its filler. SE-460 employs silica gel and 
diatomaceous earth: 81439 uses a fumed silica while 
enamels: pers high femperature materi 81625 is filled with fumed silica and diatomaceous earth 
Dielectric constant and power factor values have been 


als & Liga and up) : and nuclear shown to be strongly influenced by the type of filler 


lo date the lowest values have been obtained when fumed 


used 
radiation-resistant materials, ilica has been used. Performance at elevated temperature 
is also influenced by the filler. Some of the results of 
this investigation are graphed in Figs. 1, 2 and 3 


The following conclusions were drawn 

ALEN. KE. JAVITZ 
1. Volume resistivity dielectric constant and power 
Special Features Editor 
/ factor vary with ambient temperatures. Specific be 
havior is influenced by the fillers 
Dielectric strength remains relatively stable 
temperatures 25 C to 250 ¢ 
wo iw he ‘DTA I | SiON rics ‘ ) sist 

- , ~ cad sine radiation-resi Dieles iri stre ngth dielectric constant and power 
int material ind very high temperature material il prpre ired 
om the program of thre Sth Annual Meeting of the Con 
ference on Electrical Insulation of the National Academy 


ol Scene National Research Council (])* These Lopics 


factor vary with frequency 

The influence of water immersion on dielectric con 
tant power factor and die lectris strength i depen 
dent on the filler. Certain compounds are very stable 
were ignifeant of the constantly increasing severity of 
in water; others show change rapidly in their proper 
requirement on insulating material of the mounting ties 
femipo of research tetivity The meeting wa held on 
October #8 9 md 10 it sth (general Ele tri Re seare h 


| aborators The Knoll Schenectady N y Attendance 


ipproached the 300-mark, an all-time record 


Dielectric strength decreases with increasing speci 
men thickness 

Silicone fluids were discussed by C. G. Currin and J. | 

Dexter, Product Engineering Laboratories, Dow Corning 

hemy hist im 6th rmval ye ram wi i d Micastre Corpor ition Specifically four Dow Corning materials were 

ment ind breakdown electri il breakdown in liqnuid and 

investigated 
iseou dielectric fundamental tincdic ot dielectriv 1 D-C 200 Fluid. 100 centistokes viscosity. a methylpoly 


properties of solid and liquid material Only two papers iloxane. used where thermal stability and low chara 


out of a total of twenty were devoted to new materials teristics are important 


D-C 200 Fluid, 1.5 centistokes, lower in) molecular 


we ight with electric al properties desc ribed as valuable 


i uch and thet applic ition On the other hand develop 
ment ind trend in new insulation resins and = insulation 


yatem uch as moditheations in epoxte and the polyure for some specialty applications Dielectric applications 
thane wire enamel were discussed viporou ly at the round in general ire limited however owing to a low 
table esstons with many controver ial Isstie raised boiling point 

¥ ; 


j . 3. D-C 550 Fluid, a polysiloxane containing phenyl and 
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| Fig. 2-In this graph, power factor us frequency is shown 
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Fig. 1—Formulation of silicone rubber, including type of 2 | | | 
filler used, affects characteristics. Here is a volume resistivity « 300 T t | 
- | | 
vs temperature graph for three General Electric compounds ” SE-460 | 
(See text for composition of compounds.) : 200 | } } | } j 
o | | | 
2 
a | | | 
2 10 t t 
methyl groups, used in dielectric applications where ie | | 
| 
thermal properties are important | 
t. D-C XF-6620, an experimental polysiloxane containing 0 : . , . 
oO 4 v i2 i€ 20 24 8 52 
phenyl and methyl groups, believed to have properties immersion time, doys 
superior to that of any presently available silicone 
dielectric fluids Fig. 3—Dielectric strength vs boiling water immersion for 
All the silicone fluids examined were production-line three G-E silicone rubber compounds 
materials and so represented commercially available prod 
ucts. Test samples of the experimental XF-6620 fluid 
were also obtained from production-type equipment. Table after each breakdown and also required an appreciable 
| gives electrical characteristics quantity of fluid to fill the cell 
Specific properties studied were resistivity permittivity Ihe Dow Corning Ball Cell hown in Fig. 4, has two 
ind electric (dielectric) strength measured between —70 ¢ electrodes of polished steel balls ! in. diam. One ball 
ind +250 C, and at various frequencies. The effects of rests in the base and the other is held by a small per 


moisture, arcing, and strong electric fields on these properties manent magnet attached to a vertical micrometer spindle 


ire also being studied This permits convenient and economic al replacement of the 
The influence of electrode hape electrode gap, frequency electrodes and. eliminate all effect of pitting of the 
and temperature on electric strength were evaluated, Three electrodes on subsequent measurement Le than 10 


electrode systems were used 
(1 The ASTM eylindrical | 
in. diam disk electrodes; (2) 
the German VDE electrodes 


si; solawietl curtnes af 35 Table !——Electric Strength of Silicone Liquids Using Various Electrodes’ 


em radius; and (3) the 0.50 = 


in. diam spherical electrodes Sixty-cycle electric strength D-c electric strength, 0,50 in. 
in a special cell designed by 0.10 in. gap, volts/mil sphere electrodes, volts/mil 
Dow Corning engineers ' 
eee a Rapid rise | Rapid rise Siow rise 
It was found that the ASTM 0.50 in. | 0.10in. | 0.050 in. 0.050 in. 
= ; wey _— ed 1 Neon Dielectric” ASTM: VDE Spheres: gap’ gap gap 
distorted electric held, par ” 
th ul il ly near the edges T he D-C 200 Fluid, 100 estk 403 324 324 377 477 520 
UNG slectsodes were better te D-C 200 Fluid, 1.5 cstk. 340 324 324 340 509 560 
D-C 550 Fluid 440 324 332 448 460 
this respect, producing a rela D-C XF-6620 468 324 385 496 500 
tively uniform field. Both sys- 
tems, however, required that Average 413 324 324 359 475 510 


o~ 

the electrodes be pol ished *'' Electric strength” is the new international nomenclature recommended instead of “dielectric strength.” 

» All materials are of Dow Corning development 

. ho qenmenss difference between fluids found at the 95°, confidence level; significant difference appeared at 
90% level. 

4 German electrodes 

* No significant difference between fluids found at the 50%, confidence level 

' Extrapolated data 
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Fig. 4 -An electric strength test cell developed by 


Dow 


Corning engineers for testing of silicone liquids. Advantages 


ASTM 


of « le ‘ trodes 


over and 


VDE 
each test 


Lerman 
alter 


milliliters of the fluid are 


ind ‘ le “une d 


sample needed, Cell 


easily disassembled 


adjusted easily with 


With the 


O0O002 in 


precision micrometer 

the gap may be 

Result of the 
follow 

1. The d- 

held, are 


measured within 


investigation to date were 


and OO-cycle electric strength in a 


approximate ly 
trength of these 


equal for the 
fluids at 


four 


<> Cin a 


1200 


—~- 


0O-C200tlwid | 
/5csth , cine 


200 fluid, 100 csth 


a 


XF 6620 
fluid 


4 simatliteel mentite ee 
eA _ ea 


500 fluid. 
cl 


SE 


“= Electrodes: O50in. diam 
stee/ ba//s with 
0020 in gap 


electric strength, volts /m 


vs 


0 indict ainhaee 7 
“75 ° 25 60 100 
Temperature, deg C(i/t scale) 


Fig. 5—Effect of temperature on electric strength of Dow 
Corning silicone liquid dielectrics of various composition and 


viscosity. 
10"! 


Measurements mode 
of 23C using Schering 
bridge, substitution 
method 


io”? 


io°3 O-€ XF -6620 fluid 


Sensitivity 
limit of bridge 


10"® 


10°° 
10! 107 
Frequency, cps 
silicone fluids at various 


Fig. 6—Dissipation factor of 


frequencies, 


cells include easy replacement 


The electrode gap may be 


summarized 
uniform 


fluids 


unitorm 


150 200 


field are 
0.10 in 


greater than 300 vpm for gaps smaller than 


marked 


minimum 1s 


effect on the electric 
reached at lO C, 
strength 


Temperature has a 


strengths. A about and 
this minimum is 
at 23 C. 
D-C 200 


properties 


about one-third the electri 
Fluid, 1.5 centistokes, 
similar to 
fluids tested 
properties 
D-C 200 Fluid, 1.5 centistokes, 
resistivity All of the 
resistivities 


exhibited self-healing 
oil. The 
self-healing 


transformer 
limited 


organi 
other exhibited 
has an extremely high 
fluids tested 
ohm-cm at tem- 


silicone 
10! 1 


volume 
have greater than 
peratures as high as 250 C. 
Dielectric constants of fluids 
me. 2 4. ae 


than 


from 2.36 to 2.88 


cycles to 


range 

frequencies from 50 greater 

3 kilomegacycles. 

Dielectric constants decrease somewhat with in reasing 

temperature 

are less than 0.02, over a tem- 
50 €C to 200 C. D-C 200 Fluid, 

0.0001 

range of frequencies and temperatures 

fluids with 


moist air or come in contact with water, if the electric 


Dissipation factors 


perature range from 


1.5 centistokes, shows less than over a wide 


Silicone should not remain in contact 
strength is to be maintained. 
fluids in an 


the 


from these 


the 


The volume of gas evolved 


are varies considerably with 
fluids, 
1] Xk 6620 


an are, 
“~e le« ted 


composition of 


liberates the least volume of when in 


gas 


dissipation 
the 


values on electric strength and 


factor are illustrate 


Figs 5 and 6 to 
this 


“solventless” 


shown in type 


of data developed in study. 
Vinyl-substituted 


combination of 


silicones exhibiting a 


desirable properties for yoid-free impreg 


nating, encapsulating and were de- 


scribed by D W 
These 


silicones of high viscosity 


potting applic ations 
Westinghouse 
materials are 


Lewis, Research Labora- 
essentially 


(20 to 10.000 


tories vinyl-containing 


dissolved 


(10 to 2O 


poses ) 


in fully reactive silicones of very low viscosity 


high 


ranye of 


centipoises). By varying the ratios of the viscosity 


ilicones to the diluent silicones, a wide tailor 


made viscosities can be attained for a diversity of ap 


available 
their 


resistance and good electrical 


plications. Previously 
though 


stability 


liquid-ty pe ilicones al 


desirable owing to inherent high thermal 


good water proper 


ties, were solvent-dissolved materials, unsuitable for im 


pregnation in deep sections 
The report that i 


insulation is to be 


emphasized, among other factor 


void free 


effective 


structure is essential if the 


free of 


in dissipating heat so the insulation 


must 


pow kets 


formation of 


be compact, and must be cracks or alr 


voids are also a danger source for 
The use of 
ruled 


leaves 


Such 


corona solvent-containing impregnants is 


obviously out, since the 


evaporation of the solvents 
voids 
120 € to 
fluid 
and 60 
perience, resin cure should be 
150 C, 2 hr at 200 C, and about 
ing temperature 


Phe 


necessarily 


ISO ¢ are 


silic one 


Temperatures of required to con- 


solid 


actual ex- 


catalyzed 
between 30 


vert the resin to a Get 


Based on 
accomplished 


time Is min 


in 6 hr at 
5 hr at maximum operat- 
detailed 
as change in viscosity 

stability of 
of filler. 


cal characteristics of 


paper presented a analysis of various 


such with 
the catalyzed 
One of the 


these 


temperature, sur- 


face inhibition 


resins, ¢ hoic e of 


catalysts and 


most important electri- 
their 
150 C 


physical 


solventless — silic ones 1s 


ability to maintain low factor 


Tables Il and Ill 


electrical properties, respectively. 


power values up to 


provide some data on 


and 


In applic ations already made, the physic il properties 


ELECTRICAT 1ANUFACTURING 





Table I|——Physical Properties of 
Solventless Silicone 


Tensile strength, 100 C 200 psi 


Elongation, 100 C 15.5 per cent 


Modulus, 100 C 1100 psi 


Hardness (Shore Durometer-D) 75 


Weight loss 


30 days at 250 C in air per cent 


6.2 
30 days at 250 C in nitrogen 2.5 per cent 


Table il——Electrical Properties of 
Solventiess Silicone at 25 C 


Frequency 100 * tan é Dielectric constant 


60 cps 0.07 2.79 
1 le 0.15 2.79 
100 ke 0.18 2.76 
1 me 0.12 2.76 
52 mc 0.08 2.75 
187 me 0.18 2.78 


--—_——————————— 


were found reasonably good. Adhesion to metals, how 
ever, appears to be a problem. Shrinkage rate was under 
stood to be from 3.5 to 7 cent. 

In a joint paper, C. R. Vail, Duke University and W. F. 
Gauster, North Carolina State College, reported some results 
of extensive impulse tests, as well as d-c and 60-cycle tests, 
performed on commercial polyethylene with plane electrodes 
that approximate the conditions found ia practice. Motivating 


this research project was the fact that most available data 


Ln oh 
Les th 
None 065-0582, mens 


+10 “4, , “30 
Reduced variate,y 


Breokdown gradient, kv/mi! 


Fig. 7—External distribution of breakdown gradient, derived 
tel tests of breakdown strength of commercial gs ooo 
Stressed and pre-stressed specimens were tested. (Source 
Vail and Gauster.) 


in this area apply to laboratory-prepared specimens tested 
with special electrodes and under “highly artificial” test 
conditions 

An analysis of the data 


of “extreme values” can be 


shows that the statistical theory 
applied. Figure 7 (low curve) 
shows a plot of breakdown data obtained for 26 “identical” 
specimens. The best-fitted straight line can be calculated 
by using the equation 

ky 
where 

Eo breakdown gradient in kv per mil 

y the reduced variate 


A second 


sible to the first was then pre-stressed before being broken 


group of specimens as nearly identical as pos 


Highlights—Round-Table Discussion on Very High Temperature Insulation Problems 


l. Air Force 


operate at o00 © use following 


transformers required to provide low 
materials: 
Mik a pape + 


phlogopite mica; asbestos lower 


paper; ceramic fiber paper; mica paper 6. Ceramic tube 
with glass reinforcement; and various 
ceramic materials are no longer the 

2. Three types of wire used in the very high temperature 
wire (b) Inconel-clad copper; (ce) 7. For conductor 
nickel-plated copper (but only for 300 to 
350 C operation) 


prevent 
Insulation for Inconel must be “tight 
clad copper is Ceroe Teflon; silicone rub small coils under 
ber used for transformer impregnation; tions, and 
interleaving is mica splitting bonded with sealing 
silicone resins 8. For printed 

3. In one capacitor contract, life tests at 
2000 hr at 500 C showed no change in 


rating of 0.01 wf at 200 volts 


insulators, and in 
ments, the most 
Dielectric is chanical strength, 


phlogopite mica Other capacitor con resistivity 

traces call for l-uf units, working voltages 9. What about 

100 volts, operation for 1000 hr over 500 ¢ 00 €. BOO C7 Is 
I 

plus a nuclear radiation of 10'* gamma {esistivities are re 

photons per sq cm per sec and 10!! mine as long as 

sq cm per sec. . For jet out carefully from 


ignition capacitors 


neutrons per 
requirements are uf 
units working 


1 Requirements lor capacitor dielectric Care must be taken 


at very high temperatures are good me 


chanical properties and ability to stand 


inherent dielectric and thermal require 


ments Fase of fabrication, 


economy, are added requirements 


>. Ex — ating compounds used for Consequently there 


“mperature service must also lesigning circuits 


temperature resistance and ambient that i 
protection down to 65 C, possibly even cuit hot 
2 can now work at tem 1] Moisture 
perature up to B00 C, 


critical 


insulation. in order to est problem i 


conductor oxidation material 1 circuil 


wiring 


general all 


latively simple to deter 


such as capacitance 


between film and electrode in certain test lded. There would be a penalty 
equipment since film might be degraded ot ystems 
vibrations and shock, in addition to the 10. Temperature coefhicients of resistance 
and capacitance are critical. It’s asking a » | 
including lot of components 


uniformly at 125 ¢ 


“constant dominant 


running the whole cit 
perhaps (in aircraft) using en 
gine heat 


problem is severe. What 


and therefore tubes happens to the moisture that wa present 


element at such at 25 € when your operation goes up to 


Dielectric materials are say, 600 ©? Is there a middle point where 
high temperature transformers (a) silver now the limiting factor 


moisture is entrapped? Perhaps the great 
building 
which provide 


compensation into 
cooling 


be windable into 4 Are organic materials completely 


difheult factory condi ruled out? No, possibly organoborons may 
(preferably) 
if damaged 


should be elf do the trick once the moisture ab orption 
problem is licked 


boards tand-off 1 Why can't evaporative 


support ele thermal insulation or engineering loca 


important factor } mie tion in cooler areas of the equipment, of 


reasonably hig! i le or plane be used to take care 


the relatively brief time needed (say 


measurements at 200 ¢ or 2 hr) at which such effects of the hot 


it easy? Ise it difficult? temperature may exist Doe you really 


1000 C materials? Isn't this only for 
leads are brought ? 
furnace in whiel “ uch 


materials are definitely 


test examples are located Sut what about eeded for man-operated planes, and for 
voltages of 3000 volts other characteristics 


, 


yperation periods If cooling devices 
regarding reaction ere ised space and weight would be 
in term 
performance if 500 C plu 
ponents are not attained 

entially we have to come up with 
make them work ompromise. We must engineer for to 


« well as at +500 lay ‘ ponents for hort-range ise 


s much to be said for ch for longer-range application 


components 
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Highlights—Round-Table Discussion on New Insulating Resins 
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big. | Dielectric lo i 
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of this polymer at the 
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crystalline and quenched 


ethylene 
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National Bureau of 


dielectric 
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formation 
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Data are derived 
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constant to frequency tor 
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pecimen ot 


deve lope d 


suhlicone-€poxy 


ipparently cal 


re consider ty iad with i wide range ot propertie 


and other poly ilicone combinations, however, once 


irethanes, <ilicone nodify conventional silicones 


modification mim s t resistance and 


trengtl ou are likely to 


er enamel thermal propertie It becomes 


where paper problem of compromise and developing 


emperature what needed for the job in hand 


What 


application and 


gher. Under 10 about polyurethane foame 


hydrolyzed and t they 


appear large 


held, suc 


sutomobile and furniture 


vrade the ename | in the non-electrical 


to Freon in her i mit in 


high tempera ety encapsulating 
of trouble Du ‘ he er, where 


enamel 


compounds have 
light weight 1s 


(Lecton) Vea is in missile component 


cellent behavior in thi 5 ‘ r polyurethane in thick 
material that 


look tie isKY inee moisture 
tem is high and objectionable and the 
Hercule quite high 

latter ha [on mucl dependence I 

ASTM heat distortion 

125 ( ati ‘ 


resistance | ad soon 


iluate new material 
shen tem vO I iav to probe 


Higher 
Lecton and i” fo the 


down into the 
lefine the 
that 
condition The 


parameters that 


ippilica 
anticipate 


ASTM test 


only have t be 


naterial and 
ut, histori« © 
hier u J not 


property 


i een d | properly interpreted 


down. Fach of the 21 specimens in this group was subjected 
reduced-voltage impulses (at 61 per cent of the origi 
1O-sec After a 60-sec 


then broken down by an impulse of the original 


le Tive 


nal crest value) at 


intervals rest each 


pecimen was 
crest value 


breakdown 


Phe upper curve of Fig. 7 is a plot of the resulting 
data The 
igain given by means of the equation used previously 
had the effect of 


polyethylene by 8 per cent 


calculated best-fitting straight line is 


Pre-stressing apparently increasing the 


electric al pre stressing Is 


impulse strength of the 


increase of electric strength with 


in contrast to the decrease 


of mechanical strength normally 


issociated with mie 


electrical 
ittributed to 


hanical pre ire ing The 
thylene may be 
factors (1) “Kleetrode 
cathode 


trengthening of poly tentatively 


Iwo mayor conditioning caused 


by emission from the during the pre tre ings im 


) 


pulse md (2) repair” of structural 


that are 


eflects in’ the poly 
ethylene by 


by the fields 
In the paper on fluorocarbons on the program 
LD). Hoffman and Arnold H both of the 


of Standards. discussed the results of 


charges mobile 


rendered temporarily 
impulse 

only John 
National Bureau 


work on the es 


Scott 


their 


ential differences in the dielectric properties of quenched 


ind ervystallized specimens of polychlorotrifluoroethy lene 


Measurements were made tor the dielectric constant and the 


lo factor trom oO cps to 


Ki) ¢ 


10 megacycles at 
YOO ¢ \. 


polymer can be 


temperatures 


from 


that this 


ranging background it may be 
noted 


cr tal 


erystallized and in’ the 
Above this 


into a liquid or rubbery state 


form has a melting point close to 215 ¢ 


temperature the polymer turns 


On quenching the polymer rapidly from its liquid state 


erystallization can be inhibited to 
tually, the quenched material is not entirel 


till partly crystalline. The 


a considerable degree 
imorphous but 

electrode 

1954 Conference) 


to obtain data free 


micrometer appara 


described previously at the used in 


lest made 
eflect 


it possible from errors 
due to edge 


Plotted re 


distribution of relaxation time 


sults in respect to loss data indicate a substantial 


in each sample. The 


ue ibly 


shape of 


loss curves (Fig. 8) change net with temperature 
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flexible insulation were discussed in a joint paper by Kenneth 


Wechsler.* and F. P 
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results also indicate the 
ability of these materials 
to withstand exposure to 
corona-producing voltage 
stresses The mnorgann 
overlapping flake 


appear to 


again 
protect the 
bonding resin 
Reinforcing materials 
combined with micaceous 
insulation should be used 
with care. The 


of Mylar polyester film 


reinforcement while rais 


addition 


ing the initial dielectric 


Epoxy - bonded isomica mico poper, of 260C 

Epoxy - bonded Isomica, Mylor reinforced, af 260 C 
Eposy - bonded mica splittings, Mylar reinforced, af 260 C 
Epoxy - bonded Isomico, of JOOC 

Epoxy - bonded /somica, Mylor reinforced, af JOOC 





strength tended to de 
grade the thermal sta 
bility of the bonded mic 





aceous insulation at the 
test temperature utilized 
However, 260 ¢ is a 
rather high lest lempera 
ature for an organic film 
More information is need 
ed at lower temperatures 
The anomolous d-c conductivity of certain commercial wax 
es came up in a paper by V. E ind G. A. Shirn 
Sprague Electric Company. Also discussed where the results 


Ragosine 


of studies of dielectric properties of these materials. Measure 


ments for d-c conductivity were made from 25 C to the 


melting point of the waxes 


It has been observed that a number of commercial waxes 


exhibited singularities in’ the 


temperature variation of the 


d-c conductivity at temperatures below the freezing point 


One of these waxes, Acrawax ¢ 


showed a discontinuity 


between 58 C and 65 C and an anomalous change of slope at 
2 


73 C. The dielectric constant and dissipation factor of Acra 
wax C show maxima at 57 C and 75 C and a minimum at 
61 C. The maxima were found to be specially pronounced at 
low frequencie Fypical of the data plotted and reported 
in this paper are the temperature variation of the dielectric 
constant at various frequencies shown here in Fig. 12. The 
authors offered several theories for the possible mechanisms 
Results of this work are seen 


as a help establishing parameters in the 


for the conduction proce 


synthesis of de 
sirable wax dielectrics 


John Hart and A. G. Mungall, Division of Applied Physics, 


National Research Couneil of Canada, reported on a series 


of experiments designed to regularize the experimental 


procedure in d-c measurements of the conductivity of 


semi-insulating polar liquids such as the simple chlorinated 
hydrocarbons. The audience was reminded that such measure 


ments “were notoriously difheult to make since almost un 


detectably small quantities of impurities act as the current 


carriers. Five conductivity cells were mounted in a highly 
evacuated still with continuous circulation of the distillate 


Keach cell had two electrode of the ame metal which differed 


from cell to cell, and the current in each for a given applied 


potential was measured with an electronic micro-micro 


ammeter 
The test data obtained in this investigation indicated that 


reproducible results could be obtained, at least in the same 


laboratory, provided the liquid is in a state of extreme purity 
first distilled over 


irregular, and varied from 
distillation proceeded the 


When the chloroform or chlorobenzene wa 
into the cells, current flow was 
cell to cell \s 


current became more regular. After 


behavior of the 
everal months it was not 
possible to distinguish between the behavior of four of the five 
cell 

Also in the area of liquid dielectrics was a report by 
Daniel Berg and J. Kraitehman, Westinghouses 


Laboratories, on the relation between molecular 


Re “Cure h 


structure 


Thermal aging, hr 


Fig. 11—Test results of various types of flexible insulation, 
utilizing the “wrapped bar” method. Graph shows per cent 
retention of dielectric strength vs hours of thermal aging. 


and electrical breakdown in liquid hydrocarbons. Based on 
certain theoretical considerations, derived from the character- 
istic bond vibrations of the molecules, a simple relationship of 
improved consistency has been obtained between the elec- 
trical breakdown strength and the molecular structure of both 
straight-chain and branched-chain aliphatic hydrocarbons. 
The concepts developed in this study were used to correlate 
recent measurements by others of breakdown strength of 


, (00 Kilocycles 


30..~—SCO 5( 
Temperature, deg ( 
Fig. 12 


quencies for an 


Dielectric constant vs temperature at various fre- 


Acrawax C (light) commercial wax. These 
and other data are used in determining research objectives 
for desirable wax dielectrics. (Source: Sprague Electric Com- 


pany.! 
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Table 1V——Comparative Laminate Properties With Glass-Flake vs Glass-Fiber Reinforcement 
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Still another aspect of studies in liquid dielectrics was 
covered by Harold Basseches Mrs. Mary W 
Bell Telephone Laboratories. In this work an experimental 


technique, known as the gassing of oils, was utilized to study 


and Barnes 


the mechanism of the degradation of insulating liquids unde1 


electrical stress 


Phe 


under a-¢ 


rate of evolution of gas from an insulating mineral 
oil ot 
applied voltage and pressure in the gas phase above the oil 
10 kv to 150 ky 

Suitable mathematical 


statistical 


electrical stress was studied as a function 


Applied stress was over a range of em em 


Pressure was from 0.1 to 65 mm Hg 


expressions were fitted to the data, and analysis 
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Table 1V——Comparative Laminate Properties With Glass-Flake vs Glass-Fiber Reinforcement 


Flakeglas* 75%, Fiberglas* fabric 66%, Fibergias mat 35% 
Properties Epoxy resin 25% Epoxy resin 34%, Polyester resin 65%, 


Flexural strength, psi 55 < 10° (multidirectional) 6510" bi-directional 25-38 x 10° (multidirectional) 


Modulus of elasticity in flexure 5.87 x 10° (multidirectional) | 310° (bi-directional) 1-2 x 10° (multidirectional) 
Tensile strength, psi 18.8 x 10° (multidirectional) 5010" bi-directional 15-23 « 10° (multidirectional) 


Modulus of elasticity in tension 4.73 « 10° (multidirectional) 3x 10° (bi-directional) 0.8-1.8 x 10° (multidirectional) 


impact strength, izod, ft-lh 27 : 18-25 13-21 
per in., unnotched, edgewise 


Dielectric strength Flakeglas enhances electrical Dependent on resin only Dependent on resin only 
iproperties of resin 


Moisture vapor resistance Excellent Fair to good Poor 


Weathering Excellent (flake structure Fair to good, depends on Poor to fair, depends on resin 
protects resin) resin 


Flame resistance (face, not Excellent, self extinguishing Fair, depends on resin Poor, depends on resin 
edge) 


Surface hardness Excellent, 65-75 Barcol Good, 60 Barcol Fair, 50 Barcol 


Surface smoothness Excellent, no surface shrink- Good Poor to fair, surface ripples due 
age to resin shrinkage 


“Trademarks registered U8. Patent Office by OwensCorning Fiberglas Corporation for their glass-flake and glass-fiber materials, respectively 


ope of the work covered studies over the range 50 cycles to than that at low pressures. The breakdown vs wire potential 
100 kiloeyeles for the following liquids: tolyl xylyl sulfone characteristic was thus much flatter for 


low pressures. This 
pentachlorobiphenyl, hexachlorobiphenyl, and solutions of phenomenon suggested 


a change of breakdown mechanism 
tolyl xylyl sulfone in supercooled o-terphenyl. Mathematical is pressure was reduced 

lalyses of the results were presented. A possible explanation In the area of ceramics. Miss Blodwen Pierey, Radio and 
lor the deviation from Debye-type behavior was discussed. It klectrical Engineering Division, National Research 


was concluded that this deviation is not directly related to of Canada reported on a study of the dielectric 


Council 


constant 
chemical structure or to the effect of dipole on the internal ind dielectric lo of sintered disks of 


some stannates and 
hela 


cerate measured against frequency ind temperature in the 
kxperimental work on electrical breakdown in air gap rarpe 100 cps to 1 me and from 196 C to about 400 ¢ 

with auxiliary electrodes was discussed by W. F. Gauste Veasurements made on several specimens of each oxide at 

North Carolina State College and T. W. Liao. General Ele room temperature and | me are given in the following table 

trie Company Pranstormer Division. B applying diflerent with no correction for ceramic density 

potentials to a thin wi i uniform treld gap. various Per cent of true 

breakdown voltage 0 i iy were obtained. A’ critical Oxide tan 6 crystal density 

potential existed. definitely related to the position of the Basn®) 0.0001-0.00] 

wire where a maxinum ilue wa ipproximatel equal to SrsnQ 0.0003-0.0015 

the breakdown “ ‘ of the , iy) without the wire Then CasnQ) 0.001-0.003 

iven des ” potential from the eriticeal, the Balle 0.00 1-0.02 


vn volta tinospherte pre ire was much lower SrCieO : 0.0007-0.004 


Summary—Round-Table on Corona Effects on Insulation and Measurements of Corona 
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Table V——Properties of Varnish-impregnated 
Glass-Flake Paper 


Three different regions of dielectric dispersion can be 
distinguished experimentally in these oxides. Activation en 
ergies of dielectric relaxation may be calculated for two of Type of varnish 


these regions. 


The oxides studied here all have the perovskite type of no fn 
crystal structure, but are not ferroelectric. BaSnO,, however, siloxane 
with dielectric constant only of 15 was found to have a Alkyd (DuPont (Dow Corn- 
Characteristics (GE1202) 8995) ing 993) 


negative temperature coefficient (known in ferroelectrics 


above the Curie temperature) at and below room tempera Fuyeical 
ture olor Tan Brown | Colorless 
95 


Irradiation of borosilicate glass in a 2-mev Van de Graaf Transparency, per cent 85 80 
generator has resulted in highly charged spec imens that Hor gears mils cr . 
exhibit a behavior similar to that of electrets. The irra Tensile strength, psi 900 1800 
diation techniques used and the experimental results ob vow om ce - P ia 
é e¢ ere discussec t pape ) 4. Gross, s 0 esin content, per cent 
tained were discussed in a paper by | t Institut Fold strength, psi 4 0 
H,O absorption, per cent 1.5 


Nac ional de lechnologia, Rio de Janeiro 

Experimental work was performed on disks of 1.75 em 
thickness. Total intercepted charge was 4.6 x 10-—® coulomb Electrical 

sq cm. Irradiation produced color centers in the disks as Dielectric constant 
well as a layer of the high negative charges. The permanent 60 cps 
nature of the charge was proved by repetition of original 10,008 eps 


experiments several months after irradiation. 


By means of suitable measurement techniques and appara Power factor, per cent 
tus (a dissectable capacitor originally devised for electrets), 60 cps 1.99 1.26 0.96 
named cnerge of the mesererinn ona enternet: Gacmenge 10,000 epe a he oa 
currents were measured between room temperature and 95 C 


(which was the maximum temperature, at which the test Volume resistivity, ohm/em | > 10" >10'" > 10"" 
apparatus could be operated). For current measurements Electric (dielectric) strength, | i 
up to 250 C the sample was heated in an oven. Heating pro VO es 


duced discharge currents and. significantly changed the 


values of the surface charges. Currents became measurable Table Vi——Glass-Flake Paper-Epoxy 
at approximately 80 C, reached a maximum of 7 x 10 Resin Laminate Data* 


amp, then decreased steadily 


A complete discharge of the system can be achieved only 
by heat t \ h higher te erat Currents up te | Thick Flexural 
ie uv oO f uy > . eri ‘ > “ ) 
V wating >a mucn ue } mi} itu l 1 ip Sample Resin ness, strength, 
10 amp are observed, The total amount of charge released No. Resin» content in. psi x 10° 
by the sample was of the order of 2 x 10 coulomb, em 


\ characteristic feature of all measurements is the current 1 A 40 0.057 22.8-27.0 
ms 2 B 46 0.0303 31.6 
reversal observed at approximately 220 ¢ 
\ detailed report on glass-flake reinforcement for various : 
* Flakeglas paper «64% Flakeglas and 36% Harmac bleached Kraft 
DA aoe epoxy (Shell Chemicals Epon 828) +33% polyamide type (Gen 
insulation, was given by L. M. Conklin, Electrical Product eral Mills Versamid 125) B «58% Epon 628+4-28% Versamid +14% Cly 
a ’ cidy! phenyl! ether 


applications in laminates, molding compounds and flexible 


Development Laboratory, Owens-Corning Fiberglas Corpor 
ation. This new material, trade-marked Flakeglas,* consists 


of random-size platelets of glass approximately 0.0002 in. in 


¥ 
thickness. It is now in commercial production. Characteristics 


ong othe factor ha he ace on oo yl ‘ ‘ 
ire decidedly different from those of glass fibers. The flake ‘mong other fact me sdditios f glass-flake rein 


’ forcement to everal diflerent polyethylene resin resulted 
are made from a lime-alumina-borosilicate glass relatively 


9 i ker er ( on iuomeo ure m0 erm, pedits 
free from soda. This is the type “E” glass used generally for in a marked reduction in moistur ipor permeabilit 


In the area of large machine insulation }. S. Johnson 
electrical applications, owing to its high moisture resistance 


Westinghouse Electric Corporatio offered techni fe 
and chemical stability . gua ‘ reer : ' maa ' 


quick determination of leakage-voltage characteristics of 
In general (see Table IV) it appears that laminates made 


winding by eparating ut trom capacitive ind absorptive 
with glass-flake reinforcement compare well with fabrie lam | 


current component 
inates in flexural strength and are superior to mat-base lam | 


[he cope of an experimental program © the relation hip 
nates 
between d-c and a-c measurements on dielectric vas outlined 
by I. G. Easton, General Radio Compan 


~ 


A 100-per cent glass-flake paper that compare favorably 


with glass-fiber paper has also been successfully produced 


ummarie ol or highlight from hy round-table 
Density is about three times that of glass-fiber material 


discussion ppear in inels throughout thi 
The glass-flake product therefore has greater air resistance Pi | F 


end a higher dielectric constant. There are also fewer void 


Acknowledgments 


in the flake product, therefore necessitating less resin for ratior 
impregnation. Glass-flake-cellulose paper laminate were 
made in combination with phenolic and epoxy laminating 
resins in the standard manner. Some experimental data are References in ELECTRICAL MANUFACTURING 
given for both varnished paper and the laminates in Table '. The annual meet I the 


\ and VI 


Of considerable interest is the preliminary evaluation of 


glass flakes as a reinforcing agent in polyethylene molding 
compounds Pos ible applications extend to extruded pri 


mary insulation for wire and cable, also to film. It wa noted 


Pim 


No. 210 





G. H. LINES Standards Engineer 
Mechanical and Material Engineering 
Defense Electroni« Product 


{ani CORPORATION OF AMeEn 


Standards 


Camden, New Jersey 


Evaluation of 


Clinch Nuts 
for Thin Materials 


Four styles of clinch nuts, including both 
the self-clinching and the staked-types 
were investigated to determine their hold 
ing power when used as a means of ob- 
taining a load-carrying thread in various 
thicknesses and types of aluminum alloy 


faial 


sistance of each type nut installed under 


sheet. strength and torsional. re- 


varied pressures were ascertained, 


ALTHOUGH PROPER FASTENERS ARI A VITAL FACTOR in 
overall equipment reliability, they are too often con 
sidered a minor factor in design of electronic equipment 
In an ever-increasing effort to reduce space and weight 
of electronic equipment, a common problem encountered 
by design engineers has been the obtaining of load carry 


ing threads in thin, soft materials. One of the most com- 


mon solutions to this problem is the use of a clinch nut, 
or as it is sometimes known, captive nut 

The use of clinch nuts as a means of obtaining load 
carrying threads in thin, soft metal sheets is somewhat 
similar to that of the weld nut used in thin steel sheets. 
\ self-clinching feature is provided so that when pres- 
sure is applied, it is permanently mounted to the unit to 
which it is installed, Clinch nuts are divided into three 
classifications, depending upon the installation method 
used. The three classes, the self-clinching type, the 
staked-type, and the self-locking tubular rivet type include 
many variations of the basic design. 

Self-Clinching Types. In the self- linching type 
shown in Figs. 1 and 2, material is flowed into the 
cutaway portion of the nut. The nut is locked into posi- 
tion when it is pressed into a mounting hole with one 
surface remaining flush with the sheet 

Several methods are used in the design of self-clinch- 
ing nuts to cause the material to flow into the cutaway 
portion. The type shown in Fig. 1 consists of a ring on 
the underside of the head which causes the material to 
flow around a back-tapered shank, thus locking the nut 
to the panel with respect to axial loading. Two slots in 
the clinching ring act to resist torque caused while 
tightening the screw. In the type shown in Fig. 2, dis- 
placement of material is achieved by embedding the 
hexagon head in the sheet. The displaced material flows 
into the cutaway portion of the nut thus locking the 
nut to the sheet; the hexagon head prevents the nut from 
turning while tightened the screw. 

The self-clinching type nut also has the advantage of 
simple and relatively inexpensive installation procedures 
because the nut can be pressed into a mounting hole 
without the need of special tools or added operations. 

Staked Types. The staked-type clinch nuts, Figs. 3 
and 4, require a staking operation to lock the nut to the 
sheet. This type also has a cutaway portion similar to 
the clinching types; however, material displacement is 
accomplished by a staking punch or similar tool. The 
side opposite the head of this type nut also remains 
flush although a small indentation in the sheet is made 
by the staking punch. 


The type shown in Fig. 3 consists of a serrated cut- 
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away portion into which material is displaced by a staking 
punch. The serrations serve as the torque resisting feature 
Another type, Fig. 4, 


locked to the sheet by displacement of material around 


has a back-tapered shank and is 


this shank by the staking operation. Four prongs at 
corners of the square nut serve as the torque resisting 
members. 

Tubular Rivet Types. The tubular rivet type clinch 
nut has a tubular tenon which is inserted into a mount- 
ing hole in the sheet and then rolled over to lock the 
nut to the work. This type is generally of the self-lo« king 
variety and the tubular tenon is usually knurled. A flush 
mounting surface cannot be obtained with this type 
except in sheets thick enough for counterboring the 
mounting holes. 

This type nut is of a standard design for most manu- 
facturers with the only difference being the self-locking 
feature. 


Clinch Nut Evaluation 


The increasing requirements for this type nut made it 
necessary to compare the various clinch nuts with respect 
to holding power, resistance to turning and net installed 
cost. Two styles of the self-cline hing and two styles of 
the staked type clinch nuts were included in this com 
parative investigation. All nuts were vendors’ standard 
items. Three of the types were made from carbon steel, 
the fourth type being made from stainless steel. The 
three most commonly used nut sizes were selected 
0.138(6)-32, 0.164(8)-32, and 0.190(10)-32. The two 
self-clinching types were the clinching ring, Fig. 1, and 
the clinching head, Fig. 2. The two staked types were 
the tapered shank, Fig. 4, and the knurled shank, Fig. 3. 
In three of the four styles, the No. 8-32 and No. 10-32 
nuts were dimensionally equal for each style. except for 
the tapped hole. The clinching-ring style, however, varied 
slightly in these two thread sizes. 

Test panels in which the clinch nuts were installed and 
tested under both torque and tensile loads were made 
from three aluminum alloys: AL3003-H14; AL5052-H32: 
and AL2024-T3. Three thicknesses. 0.040, 0.060. and 


0.090 in. of each material were used. Mounting holes 
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Fig. 1 —Clinching-ring style captive nut. The ring on the under 
side of the head causes the mounting sheet material to flow 
around a back tapered shank. Fig. 2 —Clinching-head type 
captive nut. Material displacement is achieved by embedding 
the hexagon head into the sheet. Fig. 3—-Staked type knurled 
shank clinch nut. Material is flowed into the serrated portion 
by a staking punch. Fig. 4 —Staked type tapered shank clinch 
nut. Material is displaced around the shank by the staking 
operation. 


were punched to the respective vendor's recommended 
dimensions. see mounting hole dimensions itt | iv. >. 

Installation procedures were in accordance with the 
respective vendor's recommendations, and included spe 
cial ring stakes required for the staked type nuts. Since 


installation pressures recommended by each vendor are 


ne 


Fig. 5—Teet panel for experimental evaluation of staked and 
self-clinching captive nuts. 





Table |—Average Torque and Tension Test Readings for Clinch Nuts in Aluminum Alloy Panels of Vari- 
ous Thicknesses with Regard to Installation Pressure 


Types 


Knurled shank Clinching ring Clinching head Tapered shank 
Material 


Sheet thick 
alun me Load Torque Tensile Load Tensile Load Torque Tensile Load Toraue Load Toraue Tensile 
grade ir Ib in.-tb Ib Ib Ib Ib in.-Ib Ib Ib in.-Ib Ib in.-Ib Ib 


0.040 2000 " 122 2000 58 2000 14 2500 30 146 
2500 16 142 1800 43 1800 13 3000 33 162 


2500 17 252 2500 103 2500 17 ‘ 2500 55 205 
2600 29 263 2000 & 2000 q 3000 54 265 


2800 279 285 2800 317 2800 7 2 2500 59 
3000 382 3000 310 3000 4 7 3000 58 


2500 17 132 2500 63 2500 3000 42 
2700 23 145 2000 61 2000 3500 46 


$000 26 263 3000 3000 3000 65 
3300 33 300 2000 65 2000 3500 62 


$500 36 525 3500 3500 / 3000 76 
3800 43 562 3000 3000 3500 82 


2500 22 2500 2500 18 3000 a1 


13 
2700 18 140 2200 2200 3500 43 


$000 316 3000 3 3000 q 2 3000 67 
$300 38 346 2500 2500 : 20 ‘ 3500 71 


3500 50 3500 d 3500 Z 3000 74 
$800 4000 294 4000 d 7 3500 75 


/ 


2600 137 2600 i 2600 3000 32 
3000 157 2500 ] 2800 ] 3500 29 


3000 3000 3000 2% : 3000 64 
4500 7 2600 3200 é 3500 


3600 27 3500 3500 ‘ é 65 
4000 f 4000 4000 d . 66 


3000 137 3000 7 3000 45 
3500 , 16 3300 51 


3500 4 3500 7 3600 71 
4000 3300 


4000 4000 4000 4 B2 4 . 90 
4500 4 4500 ; . 89 


4000 Z 3000 8 3000 47 
$500 19 2800 32 2500 55 


0.190 3500 8 373 3500 3500 ‘ 68 
10 32 4000 7 457 3000 3500 é d . 74 


4000 4000 4000 37 82 
4500 4500 85 


5500 5500 5500 
6000 Z 3600 3500 


6000 6000 6000 
6500 5 4000 4000 


090 6500 27 6000 6500 
7000 6000 


6000 5 6000 
6500 7 ? 4000 


D NOT BE 


INSTALLED IN P.S.-636-4.T 


. 7000 2 f 7000 

0.164 7600 d 4000 
6 32 ~ 

7500 7500 

#000 4 6000 


6000 3 4500 
6500 2 17 4000 


7000 27 5000 
7500 ¢ 22 5500 


0.090 7500 ? i 7500 
8000 6000 


TAPERED SHANK TYPE COUL 


approximate, these pressures were varied to determine may be defined as the minimum pressure required to 
the effects of installation forces. Minimum and maximum install the nut so that an acceptable installation with 
pressures for each style and size of nut in each material respect to visual inspection is obtained. Maximum pres 


were determined by trial and error. Minimum pressure sure may be defined as a maximum pressure that may 
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be applied without deforming or otherwise damaging the 
nut or panel. All nuts were installed utilizing a Carver 
laboratory hydraulic press. 

Porque wren hes and hexagon head screws, having a 
tested tensile strength of 125,000 psi minimum, were 
used to measure torsional resistance. The torsion method 
consisted of engaging the screw in the nut as shown in 
Fig. 6 and then tightening with a torque wrench until 
either the nut turned in the test panel or the screw failed 

\ Riehl tensile testing machine was used to determine 
the holding power or axial strength of the clinch nuts 
Heat-treated steel rods threaded on one end were installed 
in the nuts and the test panel supported in such a manner 
The tensile 
load was applied at a rate of 0.10 in. per min. in a direc 


that a minimum of deflection was obtained 


tion tending to remove the nut from the panel, big 
Net cost was determined by totaling the cost of installa 
tion with the initial cost of the clinch nut. Time required 
to install 1000 0.138(6)-32 clinch nuts of each of the 
four styles was determined on the basis of short-run jobs 
and does not consider mass production techniques. Initial 
cost of the nuts was obtained from the suppliers. 
Torsional Resistance. A 
torque 


tabulation of average 
readings. with respect to installation pressures 
obtained from the four styles of nuts in three aluminum 
alloys is shown in Table |. These data indicate that 
although installation pressure and material hardness af 
fected each nut differently, the torque values for all styles 
increased as the material thickness Othe: 


observations 


increased 


a. Increasing the installation pressure resulted in in 
creased torque values for the knurled shank and clinch 
ing ring nuts in all instances 

b. Increased installation pressures did not necessarily 
result in increased torque values for the clinching head 
and tapered shank nuts. Results show a slight fluctuation 
ol torque values above and below the value obtained for 
minimum installation pressures. The fluctuations are prob 
ably due to improper flow of material resulting in a 
lower shear area and work hardening of the panel mat 
rial The rie 
two styles when the installation pressures were inere ised 


may also be attributed to the fact that additional pres 


vligible change in torque readings in these 


sure did not necessarily result in additional material dis 
placement or in further embedding of the locking featur 

«. Material hardness also was a determining factor in 
torque results obtained. As the material hardness also 


increased, the 


torque values increased in both = self 


clinching type nuts. kor the two softer materials torque 


values obtained with the tapered-shank nut increased as 


However. efforts to in 
AL.2024 13 panels were 


The prongs of this nut either bent or were 


the material hardness increased 
stall this nut in the harder 
unsuccessful 
fractured when attempts were made to install it in’ the 
harder material This condition limits the testing and 
usage of this style nut to the relatively softer materials 
unless special and expensive mounting holes are utilized 
The torque values for the knurled-shank nut decreased 
in the harder materials, due to the fact that these mate 
rials would not flow as readily into the locking serrations 
as did the softer aluminum alloys. 

d. Torsional failure readings of the clinching-head 
nut in harder materials could not be obtained. since 
torsional resistance of the nut was greater than that of 


the test screws. A torque wrench could not be used to 


Torsion test method 


hig. 7 Tensile test method. Heattreated steel threaded rod 


installed in the mut vere loaded in a direction tending to 


remove the out from the panel 


Table tl Percentage Comparison of Clinch Nut 
Types with Regard to Installation Time 
and Initial Cost 


Self-Clinching Staked 


Installation  Clinching Clinching 
operations ring head 


Knurled 
shank 


Tapered 
shank 


Pierce hole 100 100 100 100 


Drill hole 
and deburr 


Press in 


Stake f 75 


Installation 242 35 247 35 : ] 33% 450 
total 


Nut cost 2 5 1150 
Net cost ; ° 1600 


installed 





K | _— determine torsional failure. due to the fact that the nut 
ey 


Ult screw torque did not protrude from the sheet and could not be gripped 
meme Ku rled shank | ] | by an adapter to the torque wrench. The method of 


—— mm Clinching head 


@ <== Clinching ring gripping the nut itself instead of the screw was used 


mene Jypered shank with the tapered-shank nut, since screw failures oc- 


6 0.040 inch panel curred similar to those obtained with the clinching head 
O60 inch ponel 9 . . ° 
0090 inch oanet — nut. This method was not required with the other two 
¢ 


types tested, as torsional failures of the nut were ob- 
tained by utilizing the inserted screw. 

Figures 8 and 9 show curves obtained for the various 
clinch nuts in AL3003-H14 panels when torsional failures 
are compared with thread size of the nut and test-panel 
thickness. These are typical curves that would be obtained 
in the other materials used in this investigation, the 
only change being the translation of the curve on the 
graph, due to the higher torque values obtained in the 
harder materials. A curve of the average ultimate torque 
values for heat-treated steel screws (125,000 psi) is 
shown for comparison. 

a. Curves show that torsional resistance increased as 
both shank size and material thickness increased. The 
portion of the curves in Fig. 8 covering nuts with thread 
sizes 0.164(8)-32 and 0.190(10)-32 tends to flatten out 
This “flattening” is attributed to the fact that for these 
two thread sizes the nuts are dimensionally similar. 
Theoretically, the torque values for these two thread 
sizes should be equal because of their similar dimensions: 


0.190 however, the torque values fluctuated slightly due to the 
8)-32 (10)-32 


‘ variable fits obtained because of manufacturing tolerances 
Thread size 


and non-uniform flow of material. 
big. & Torsional resistance vs thread size for various types of 


b. These typical curves clearly indicate that, in this 
clinch nuts in aluminum alloy panels. 


material, the torsional failures occurred at higher values 
for the tapered-shank and clinching-head nuts than for 
either the clinching-ring or the knurled-shank nuts. 
Tensile Tests. The results of the tensile test are also 
shown in Table I. Data are tabulated so that tensile values 
of each of the four styles may easily be compared with 
respect to installation pressures and material hardnesses. 
Key a. Increasing the installation pressure resulted in in- 
——— /t screw torque | a creased tensile loads for all nuts except the clinching-head 
Saaaeediienie tod type. This result was expected because the tensile load 


<== Clinching ring of clinch nuts depends upon the amount of material flow- 
mn 0 + ae Tapered shonk 


& No 6-32 thread ( cae. 
© No 8-32 thread pressure did not react the same way with the clinching 


© No. 10-32 thread , head nut, since this nut is installed to its maximum 


ing into the cutaway portion of the nut. Increasing the 


depth when minimum pressure is used; additional pres- 
sure will neither embed the nut further nor cause addi- 
tional flow of material. 

b. Material hardness also was a determining factor in 
the tensile values obtained. As the material hardness in- 
creased, the tensile values increased for all nuts. As 
stated previously, the tapered-shank nut could not be 
installed in AL2024-T3 sheets. 

c. As the material thickness increased, the tensile 
values increased for all nuts. 

d. The tensile values for the knurled-shank and clinch- 
ing-head nuts are slightly greater than the values for the 


(Continued on page 291) 


Fig. 9—Torsional resistance vs panel thickness for four types 
of clinch nuts and three thread sizes. 
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Applying 
Squirrel-Cage Induction Motors 


I. WARREN BEST, JR., Application Engines 
ALLIs-CHALMERS MANUFACTURIN 
Milwaukee, Wisconsin 


COMPANY 


Choosing squirrel-cage motors for industrial applications is largely 


a matter of resorting to some fundamental relationships. These 


basic equations are reviewed, with the warning that mistakes can 


occur unless all aspects of the load are considered. 


Synchronous motors 


/nduction or 
synchronous 
motors 


Horsepower 


induction motors 


3600 1800 1200 900 720 600 5I4 450 360 
Speed , rpm 


327 300 


Fig. 1—Chart showing the areas (defined by speed and horse- 
power) of application for induction and synchronous motors 
Between 1800 and 3600 rpm, the squirrel-cage induction motor 
is virtually unchallenged in general-purpose applications. 
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ALTHOUGH THE SQUIRREL-CAGE MOTOR has been in wide 
use for about 75 years, its selection and application still 
call for careful engineering procedures, Evidence that the 
choice of such motors is not a “rubber-stamp” affair can 
be found even today in the product design field, Oceca 


sionally, when 


the the drive exhibits sluggish 
accelerates to partial speed and stalls 


a newly developed machine is thrown 


across line response, 


A mistake has been 
made in the engineering process, and such mistakes cost 
money. 


motors 


key to the successful application of 
lies in the 


induction 


proper use of 


fundamental relation 


ships 


Because these rules of applic ation are 


simple, it 
difficult to see 


may he 


why mistakes can 


occur at all 
One apparent reason 1s that the engineer who is apply 
ing these fundamentals either does not know or ignores 
certain vital parameters that affect operation of the drive 
If mistakes are to be 


tinuously 


avoided, the designer must con 
review fundamentals and must make sure that 
he knows all of the vagaries of the load before he applic . 
these fundamentals 

Areas of Application. Squirrel-cage induction motors 
are the first choice for loads requiring 200 hp or less 
ind operating at some constant speed between 514 and 
3600 rpm. Also, the squirrel-cage motor is prominent in 


applications to 3000 hp and larger at 3600 rpm, because 
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80 





0 


Torque 


of its low first cost, high etheteney, and power factor \t 
other ratings, investigation of the load and power supply 
requirements should be made Broad areas of applic a 
lion are dep ted im hiv | The following “ure some vent 
eral rules to follow when choosing the type of motor for 
1 particular drive 

1. Where high reliability and low maintenance are the 
prime considerations, use squirrel-cage induction motors 

» At 1800 rpm and over, use squirrel-cape induction 
motors for loads above LOOO hp Between 200 and LOOO 
hip synchronous motors may be applied where power 
factor nprovement ts required However, they are con 
siderably more expensive 

$. Induction motors should rarely be applied below 
00 rpm due to their low power factor and eflicienes 

b. From 500 to 1200 rpm and 200 to 800 hp, the choice 
between synchronous and induction motors is not clearly 


defined. Kvaluation should be made between the first 


costs remember induction motors require no excitation 
source or field control and power factor advantages of 
yachronous motors. In this speed range synchronous 


motors should be generally used above 800 hp 

» Where especially low starting kva, controllable 
torque, or variable speed is required a wound-rotor induc 
tion motor or a synchronous motor with a slip coupling 
should be used 

Motor Operating Characteristics. Jorque is the 
periine consideration in motor application representing 
is it does the turning effort developed by the motor on 
from the opposite viewpornt the resistance to rotation 
exerted by the driven load. The squirrel-cage induction 
motor has four important torques which must be con 
sidered in applying the motor to a given load: starting 
or locked-rotor, full-load, accelerating and breakdown 
torques 

Locked-rotor torque ts the torque developed by the 


motor at rest, when rated voltage and frequency are 


110 


100 


60 


40 


Speed, per cent of synchronous 


20 





0 60 160 240 320 400 


Torque , per cent of full-lood torque 


applied Full-load torque is the torque required lo pro 


duce rated horsepower at full speed Accelerating torque 


is the net difference, at any speed hetween the torque 


developed by the motor and the torque required by the 
connected load, Breakdown torque is the maximum torque 
developed by the motor at rated voltage and frequency 
without a sudden loss of speed 

Starting and breakdown torque vary approximately as 
the square of the applied voltage since they are dependent 
entirely on the product of the stator and rotor field 
Expressed symbolically 


and 7 ~ I (1) 
tarting torque 
breakdown torque 


/ 
where / 
/ 
\ 


applic d voltage 


It can be seen from | q. | that if the motor is started 
at a voltage less than the rated voltage. these torques 
will be reduced approximately as the square of the volt 


ive ratio, Or, in equation form 


\ 
t 


torque at \ 


rated voltage 


/ 

where / torque at Jb 
Vy 
\ 


actual voltage 


One obvious rule that the motor user can deduce from 
the above is that he must always be sure that the torque 
available at reduced voltage is large enough to start and 
bring the load up to speed. Full-load torque is equal to 
the rated horsepower times 5250 divided by the full-load 
spec d. This is expressed as the equation 

Hp (250) 


/ (ib-ft) (3 
\ 


\ccelerating torque may be represented on a speed 
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Fig. 2 (far left)—Determiming accelerating time 
of a squirrel-cage motor and connected load by 
the average abscissa method. The averaging tech- 
nique is a useful device for interpreting any 
speed-torque curve in terms of accelerating ability. 


Fig. 3 (left)—Typical NEMA speed-torque curves 
for squirrel-cage motors of 200 hp or smaller. These 
are recommended characteristics and approximate 
those actually furnished by motor manufacturers. 


torque curve as an abscissa from standstill to 


full-load 
speed The average accelerating torque is used in deter 


mining the time required by the motor to accelerate the 


load to full speed. Referring to Fig. 2 the average accel 


erating torque may he computed as follows 


ab mu op 
/ (4) 
/ 
where: 7 iVerage accelerating torque Ih-ft 
’ total number of abscissa uch as ab, mn and op 


Accelerating time from standstill to full-load speed is 


comuted as follows: 


Wh KN 
f (5) 
/ 
swecelerating time, sec 
/ average accelerating torque 
\ full-load speed, rpm 
WA total inertia of motor rotor and connected load 


referred to the motor shaft, lb-ft 


Occasionally. the driven load rotates at a speed dif 


ferent from that of the motor. Since inertia varies as the 
square of the speed, the following equation applies 
\ 
WA WA (6) 
\ 
where 
WA, equivalent load inertia referred to motor shaft 
Ih-ft 
WA inertia of the load, Ib-ft 
\ motor speed, rpm 
\ load speed, rpm 
Accelerating times varying from 3 to 15 see might 


he considered normal; 15 to 30 sec as abnormal, and 
30 to 50 see as very special cases. 

Generally it is desirable to bring the load up to full 
) 


speed as fast as possible However by referring to kg 


it can be seen that for a given load the shorter the 


OVEMBEI 


accelerating time, the greater the required torque. If fast 
acceleration is a paramount need a larger motor can be 
used, but, this is accompanied by the disadvantage ot 
vreater starting current Therefore, a compromise ts 
usually made between accelerating time, starting current, 
and the size of the machine 

The total kinetic energy acquired by anv given load 
during the accelerating period appears as a heat loss in 
the rotor windings. In applying motors to high-inertia 
loads, considerable care must be given to make sure safe 
temperatures are not exceeded \ convenient way of 


expressing this stored energy is 
i] WA? ¢ 1) N? (10-7) (7) 
where i] heat energy, kw-sec 
\ full-load speed, rpm 
WA total inertia of motor and load, lb-ft 
\ rule of thumb can be applied for determining the 
suitability of a motor for the heating aspect of high 
inertia loads. If the ratio of the heat energy in kw-seconds 
to the fuil-load kva is less than six, the mass of copper 
and other material in the rotor is usually sufhiecient to 
dissipate the heat 
Speed and slip. | her 


consider in the application of the squirrel-cage induction 


are two important speeds to 


motor synchronous 


ind full-load speeds Synchronous 
speed is the speed of the rotating magnetic field produced 
by the stator windings. Full-load speed is the speed al 
which the motor drives the connected load at rated con 


ditions. The full-load speed never reaches the synchro 


nous speed since relative motion between the 


magnet 
rotating field and rotor induces the necessary current in 
called the 


slip and ranges from | to 5 per cent of the synchronou 


the cage conductors This relative motion is 


speed Full load speed may bye computed us follows 


\ (n) 
where \ full-load speed, rpm 
/ number of prorke 


lip in per cent of nehronous speed 
Precuiern ep 
Power-Supply Limitations. Any limitations of the 
powell supply must be known if induction motors are to 
bye properly applied, Generating, transformer and distribu 
lion equipment 


limits of stabilit 


ipacities must be within reasonable 


during starting as well as during full 
Voltage dips 
acteristics are detrimental because as stated above torque 


Therefore, a 


speed operation due to poor supply char 


varies as the square of the applied voltage 


slight reduction of starting voltage has a considerable 
etlect on lorque 
The power drawn by an induction motor during the 


starting period may be computed from 


pP / V ¢ x fir") (%) 
s here P power drain, khva 
/ locked-rotor 


\ terminal voltage 


current, arp 


Locked-rotor current is usually expressed in tern 


full-load current determined as follows 


(Hated hp) 746 (10*) 


(10) 
b (pf) (e) | 


pf power factor at full load per cent 


‘ eflicien y 


it full load per cent 








The National Electrical Manufacturer's Association has 
issued recommendations aimed at simplifying the probe 
lems associated with the application of induction motors 
of 200 hp and smaller, 450 to 1600 rpm, 60 cycles. Such 
motors have been classified for a wide range of indus- 
trial applications by a group number and design letters 
as shown in the ace ompanying table. ‘I ypu al speed-torque 
curves for the NEMA groups are shown in Fig. 3. Solely 
with the nameplate data from the motor and the above 
information, the product designer will find it possible to 
apply motors conforming to NEMA Standards to the most 
common loads. Yet. motor selection is an exacting job 
as can best be illustrated by a case-history account of the 
choice of a motor for a specific machine. This example is 
intended to show the pitfalls that may be encountered in 
the selection procedure 

improper Application. The applic ation involved 
here was a motor drive for a large multistage centrifugal 


pump. The motor manufacturer received the following 


information from the pump designer on which to base 


a motor choice: 
Maximum brake-horsepower required 
1500 at 3570 rpm 
WK? of pump impeller, shaft, and coupling &O Ib-ft? 
Supply voltage, phase and frequency 2300/3 /60. 


Speed torque curve of pump as shown in Fig. 4 at left. 
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It was also stated that the minimum voltage during 
starting would be 70 per cent of rated voltage and the 
unit would be started under shut-off conditions, with the 
pump discharge valve closed. The choice of the motor 
seemed relatively straightforward. A standard design was 
selected having the speed-torque curves shown in Fig. 4. 
Che motor had the following characteristics: 


Rated horsepower and synchro- 


NEMA Squirrel-Cage Motor Classifications 


General Characteristics 


in terms of 


NE- 
MA Hp Starting 
Group | Class Definition Range Torque 
| A Normal Torque, % to | 3600 RPM-150 
Normal Starting 200 1800 RPM-1507 
Current 1200 RPM-1357 
900 RPM-125 
720 RPM-120 
600 RPM-115 
514 RPM-110 
450 RPM-105 
i B Normal Torque 3 to Slightly Lower 
Low Starting 200 than Class A 
Current 
it Cc High Torque 7% to 225 
Low Starting 200 
Current 
IV D High Torque 1 to 250 
High Slip 50 
Vv 
Vi D High Torque 1 to 300 to 400 
Medium Slip 125 
Vil E Low Starting 50 to Not Less Than 
Torque 200 50 
Normal Starting 
Current 
Vill. sF Low Starting 40 to 
Torque 200 
Low Starting 
Current 
112 


nous speed 1500 and 3600 
Voltage, phase and frequency 2300/3 /60 
WK®* of rotor 580 lb-ft? 
Efficiency (1, 34 and full load), 4 . 
per cent 93.9: 95.0 and 95.4 
Power Factor (14, %4 and full 
load), per cent 87.0: 89.5 and 90 
° 4 
Per cent slip (from speed-torque 
curve) | 
Locked-rotor current (per cent of 
full load) 600 
To insure satisfactory performance certain steps were 
followed in the application of the motor. First, the speed- 
torque curve was modified to show the minimum avail 
able accelerating torque. This would be at 70 per cent 
voltage. Eqs. | and 2 were used as a basis for the modi- 
fication. Before applying Eq. 2, the increased torque 
full-load values) 
Max. 
Torque 
Starting (Not less 
Current than) Slip Type of Load 
500 to 800 2007 3 to Blowers 
Depends on 5% Fans 
Speed and Centrifugal Pumps 
Voltage Machine Tools 
Line Shafts 
Woodworking Machines 
1% to 7 , 
Approx. same 200° 3 to Ball Mills, Compressors—Convey- ; , 
as Class B 7% | ors, Crushers-Disp. Pumps 
300 to 400 250 12to Elevators 
16 Cranes 
300 to 500 Hoists 
400 to 800 300 to 7 to Machines equipped with Fly- 
400% W% wheels, such as Punch Presses & 
| Shears 
Same as 150 1 to Where starting torque require- 
Class A 3% | ments are smail, such as Centrif- 
ugal Pumps and Fans 
350 to 550 Advantages over Group | Motors: 
| Higher Efficiencies Better Speed 
| Control 
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100 
80 Pump curve 
ot shut-off 

v 
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4 
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o 
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by 
- 40 olor Motor curve (/00 %v/ 
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. (70%v) r7Motor curve (without field 
2 soturation) 
a 
“ 

20 

0 
0 40 60 120 i60 200 
Torque, per cent of full-lood torque 
Fig. 4—Speedtorque curves for the motor and the pump load 


involved in the example problem, The unit is started with 


the discharge valve closed. 


derived from field saturation was deducted from the LOO 
per cent voltage curve as shown on Fig. 4 


Referring to the 70 per cent curve and the character 


istics above, the following values were calculated: 


From kgs. 3 and &, full-load torque 2206 \|b-ft 


From Eqs. 4 and 5, accelerating time 12.4 sec 
from kqs. 2, 7 and 10, heat energy /kva 9 ser 
From kq. 8, full-load speed 3570 rpm 


475 kva 


From kq. 9, starting power 


The accelerating time of 12.4 see is within the normal 


range Ihe ratio of heat energy per full-load kva is 
less than six and, therefore, satisfactory. After a check 
with the pump designer the starting power require 
ments were approved, Subsequently the pumping unit 


installed, The 


motor met all 


both 


cvuarantees 


was ordered and manulacturers of 


the pump and perlormance 


weording to factory tests. However, upon the initial 
starting of the unit the operators reported some rather 
unfavorable results. 

The pump was delivering only about 87 per cent of 


its rated capacity, and 76 per cent of rated pressure 


Also there 
line. The 


ticipated value of 70 per cent. However. this possibility 


was considerable vibration in the discharge 


starting voltage dipped to the minimum an 
had been considered in the motor application 
Somewhere along the line, an important consideration 
had been neglected. In searching for the trouble. it was 
that the 


device on the discharge valve was made after the original 


found decision to use an automatic loading 


specifications for the pumping unit had been prepared 
Employing this automatic loading device actually altered 
the pump torque curve as shown in Fig. 5. There is a 
rapid increase in the pump torque between 75 per cent 


speed, where the valve starts to open and the full open 
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big. 5 —Revised 
Note that the 


of the unloading valve 


peed-torque curves for the example problem, 
curves have been altered to include the effects 


neglected in the original solution 


position at LOO per cent speed 


Lhe reports from the 


operator are now easily ex 


plained. The motor was accelerating only to 87 per cent 


of full-load speed as indicated by point A, Fig. 5. Since 
pump capacity varies directly as the speed, and pressure 
varies as the square of the speed, the values of reduced 


pump output are explained The partially opened valve 
caused the vibration-in the discharge line 
The situation above is not hopeless at all. In 


three 


the motor alternatives 


application engineer had 


from whi h to choose He could ree ommend opening the 


discharge valve by hand when the unit reaches full speed ; 


adjustment of the automatic loading device to open at 


i higher speed or increasing 


the starting voltage. 
first 


Since 


manual operation would be inconvenient, the 


solu 


tion would be the least desirable. It was decided to 
adjust the loading device to start its opening cycle at 
90 per cent full load speed as shown on Fig. 5. Also a 


study of the power supply showed that the starting volt 
ave could be 
iltering the 
the line 


rated voltage by 
other 


raised to 85 per cent of 


startin sequence of the motors on 
This procedure proved satisfactory and the 
problem was solved. Fortunately 


rectified 


the mistake in appli 


cation was without the loss of any equipment 


However, it cost quite a few dollars in engineering time. 

The example above illustrates the fact that in motor 
apple ation the engineer must have an intimate knowl- 
edge of all the « omponents of the system, from the power 
source to the connected load. With this knowledge and 
utilizing the fundamental relationships presented above, 


Also that if one 


salient point could be chosen in application of motors 


mistakes can be avoided. remember 


as the most important, it would be close cooperation be 


tween the manufacturer, the design engineer and the 


ultimate user 
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Magnetic Amplifiers 
for High-Performance Power Servos 


1 design study in replacing conventional thyratron control systems for 
rotary positioning drives with a combination electronic-magnetic control 


a military development of potential application to machinery control. 


Shipborne Fire-Control Antenna Drive 


Berney. 
Synchronize 


Tracking 


Demodulator Gyro unit Coorse fine 
(tracking mode) mixer 


| 
Error rote and Electronic ! Mognetic field 
integral network preamplifier j amplifier 
| 
Magnetic 


ormoture 
Booster Booster p current 
preamplifier amplifier q amplifier 


(regulator) 
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Fig. | Major loop of this fast-acting positioning servo uses a two-channel push-pull magnetic amplifier for field control of two 
tLo-hp d-e servo motors driving against each other to minimize backlash. A second magnetic amplifier serves as a current 


regulator for the eriesconnected armatures hlectroni« preamplifiers minimize response time 





MAGNETIC AMPLIFIERS HAVE BEEN USED successfully in 


low powe! electrical servos for 


some time, but the 
heavy-duty, high-performance field has been reserved 
almost entirely for hydraulic, thyratron, or rotating 
machinery controls of the Ward Leonard or amplidyne 
type. However the inherent advantages of static devices 
have prompted considerable design effort toward perfect 
ing magnetically controlled power servos. A case in point 
is the magnetic-power-drive subject of this article, de 
signed to replace a thyratron-controlled servo used on a 
shipborne radar antenna. 

Advantages. The substitution of magnetic amplifiers 
for thyratrons was motivated by the following considera 
tions: 


l. Magnetic 


devices which require no more maintenance than 


amplifiers are simple, rugged, static 


a transformer. They do not deteriorate with age. 
with the possible exception of their 


units which lose some sensitivity after 


rectifier 
many 

thousands of hours of operation. 

They are not subject to high voltage or high 

frequen \ peaks and, therefore, produce a mini 

mum of radio interference. 

They do not require transformers but operat 

directly off the power mains at any of the stand 

ard distribution voltages. 

They are virtually shockproof. 

They are driven by d-« signals and consequently 

do not need complicated phasing circuitry in their 

preamplifiers, which are simple and straightfor 

ward in design. 


Limitations. To offset these however 


advantages, 
magnetic amplifiers have two drawbacks when excited a 
low frequencies: 


l. Magnetic 


delay which averages one half cyve le of the ex 


amplifiers operate with a basic time 


citing frequency. This time is required to bring 
the cores of the amplifier into saturation. In the 
present case, the exciting lrequen¢ y is OO cps and 
the time delay is 8 millisec. (The inductance of 
the control winding can also produce a delay 
by causing the control current to lag the control 
voltage This may he reduced to me eligible pro 
portions, if the L/R of the control circuit is made 
small by driving the magneti« amplifies with a 
hard-tube electronic preamplifier 

The size and weight of the inductive components 
of a magnetic amplifier are inversely proportional 
to the exciting frequency. A frequency of 60 eps 
therefore requires fairly large magnetic compo 
tolerated for 
equipment, but every effort should be made to 


nents. This may be shipborne 


keep weight and volume down by designing the 


amplifiers to match the duty cyele of the system 


Basic Servo Design 


Field control for the servo motors was chosen instead 


of armature control. Armature control would have. re 
quired two amplifiers because two motors are used 
driving against each other to eliminate backlash. With 
field control the armatures are connected in series and 
only ane 


armature-current amplifier (actually a regu 


lator) is necessary. The two fields are driven push-pull 


from one magnetic amplifier Io insure fast respons 


Magnetic ‘Firing’ Action 


| 


* ‘/ Control 
Loong) 


winding 


—SB0oe — 


Power winding 


Rectifier 


+ 


big. 2. Simple half-wave cireuit allows load eur 
rent to flow only during that portion of each 


positive half cycle when the core is at saturation 


Lood voltage 


hig } | iring point t at which core becomes 
saturated and line voltage is transferred to the 
load, is determined by the ampere-turns of the 


control winding 


the fields are designed with extremely low induetanes 

(0.7 henry) 
Another 

chronization of the antenna, an operation requiring high 


In the final design this 


factor was the necessity for rapid syn 


torque from the servo *synchron 
izing * torque is obtained by raising the armature current 
to a level four or five times higher than necessary for 


tracking When 


wuxiliary of booster 


idditional torque is necessary, an 
winding, controlled from the 
preamplifier, automatically drives the cores of the cur 
rent regulator into saturation. The armature current is 
thereby raised and the servo torque is increased 
The servo is stabilized by a combination of error-rate 
networks and acceleration tachometer feedback 
Operation, The error signal is obtained from two 
separate sources depending on the mode of operation 
desired as shown in Fig. |. For the synchronizing mode 
the outputs of |-speed and 36-speed control transformes 
synchros, geared to the antenna, are mixed electronically 
ind transmitted to a demodulator through a switch. For 
the tracking mode. the error signal is obtained from a 
signal generator mechanically coupled to a rate yro 
signal is 


This error then amplified and transmitted to 


the same demodulator through the other side of the 
switch. Both synchronizing and tracking error signals 


operate from a 400-cycle carrier 





Twin-Channel Magnetic Amplifier with Power Gain of 800 














hig. | Core geometry of coils and associated rectifiers 


Lhe signal from the demodulator now converted to 


direct current, is fed into the electronic preamplifier 


The power stage of this preamplifier drives the magnetic 
held amplifier which controls the fields of the two servo 
miotor Lhe 


field control system constitutes the major 


loop of the servo. A minor loop consisting of a high 
network feeds a 
acceleration back to the 
preamplifier, where it is mixed with the error-rate signal 


This feed back 


Ihe armature booster winding is 


voltave d-c tachometer with arate 


voltave signal proportional to 


signal provides servo stabilization 
excited by a voltage 


derived from the error signal through 


a preamplifier 
and single-ended power amplifier. A’ full-wave reetifier 
is inserted ahead of the booster preamplifier to prevent 
the booster current from being cut off when the polarity 
of the signal changes, which occurs when the rotation 
of the motors reverses 

A speed limiting 


circuit is also provided to prevent 


the motors from exeeeding their rated speed during 
synchronization. This cireuit operates in the following 
manne 

When the error signal exceeds about three degrees on 
the fine synchro, a relay in the speed limiter cuts in a 
velocity signal from the tachometer to the preamplifier. 
Chis signal is proportional to the motor speed and is of 
opposite polarity to that of the error signal. Therefore 
it slows the motors until the two signals balance. This 
balance can be adjusted to any desired motor speed. At 


about two degrees of error on the fine synchro, the relay 
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cuts out and the motors then synchronize at the zero 
error point. The relay is operated by a single-tube ampli- 
fier controlled from the error signal and biased to fire 


or cut off at a predetermined value of the error signal. 


Magnetic Amplifiers 


Since the electronic components are straightforward 
in design only the magnetic amplifier aspects of the servo 
system will be treated in detail. 

Action. The 


basically in the manner of the simple self-saturating half- 


Firing magnetic amplifiers operate 
wave circuit shown in Fig. 2. If the a-c input to the power 
winding (assuming the control winding is deenergized ) 
is of insufficient amplitude of itself to saturate the mag- 
netic core, no current will flow in the primary circuit 
except a negligible amount of magnetizing current. How- 
ever with the control circuit energized, the core will 
half-cycle. at 
which time nearly full line voltage is applied across the 


load for the remainder of the half-cycle, as sketched in 


saturate at some point a of the positive 


Fig. 3. Point a is called the “firing angle” of the mag- 
netic amplifier; its position is determined by the ampere- 
turns of the control winding. At 7 the amplifier stops 
firing. No current flows during the negative half-cycle 
because it is blocked by the rectifier. This is called the 
“reset” period, At 2 7 the next positive half cycle again 
applies voltage to the core and the process repeats 


the firing angle again determined by the current in the 
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Fig. 6 —Crossover transfer characteristics. 


control winding. Thus the magnetic amplifier operates 
very much like a thyratron. 

Field Amplifier. The field amplifier is a two-chan 
nel, push-pull, full-wave magnetic amplifier excited from 
a three-phase power source, The core geometry of this 
unit with its related coils and rectifiers is shown in Fig. 
b and its appearance in unpackaged form in Fig. 5. The 
core material is Supermalloy, a nickel-iron, grain-oriented 
alloy, characterized by a linear B-H curve with a very 
sharp knee and a narrow hysteresis loop. The cores are 
made up of a continuous ribbon of this material, wound 
into a toroid. The ribbon is only a few mils thick to keep 
eddy current losses low. The power and signal coils are 
wound toroidally in the cores to reduce flux leakage 
The rectifiers are specially designed for magnetic ampli- 
fiers, with low forward and high backward resistance 
characteristics. The power gain of the field amplifier 
is 600, and its transfer characteristic is shown in Fig 6 

The circuitry of this amplifier is shown in Fig. 7. In 
addition to the power windings, two 1000-turn control 
windings and a bias winding are provided. Each control 
winding is wound on all 12 cores of the amplifier and 
is so polarized that for maximum control signal, six of 
the cores, forming one channel, are driven into satura 
tion. while the other six cores in the other channel are 
driven out of saturation by the same winding. The sec 
ond control winding, reversely polarized, carries |ittle 
or no current and therefore has no appreciable effect on 


the cores. A maximum differential effect is thus produced 


NOVEMBER 195¢ 


Back-to-Back Servo Motors 
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——,- 
Push-pull Bias 
control winding 
windings 


2 
sasic circuit diagram 


The bias winding permits the quies« ent current of the 
amplifier to be set at any desired level 

Phree-phase amplifiers are well suited to heavy duty 
applications where three-phase power is usually the only 
source available. This type of amplifier also provides a 
perfectly balanced load under all conditions of opera 
tion. In addition, the output is almost pure d-e with 
only a 5 per cent ripple at a frequeney of 360 eps for 
60-cycle exciting frequency. Since the amplifier will fire 
on the half-cycle of any phase, the average basic time 
constant is reduced by a factor of six. 

Armature Current three 


single-ended amplifie r (regulator) 


Amplifier. This is a 
phase, single-channel 
of heavy construction, capable of maintaining a 12-amp 


peaks 


appearance of the coil and 


current continuously, with transient 


up to (QV 
imp. The cireuit and the 
rectifiers are shown in Figs. 8 and 9, 
Ihe cores “are made of Hypersil, a vrain-oriented 
high silicon steel. They come in two halves which per 
mits the easy assembly of preformed coils. The presence 
of an air gap in the core reduces the gain, but this is 
not important, since high gain is not required in a cut 
rent regulator 
lhe armature current regulator contains four wind 
ings, Fig. 10. One is the power winding, the other three 
ire feedback and control windings, consisting of a re 
feedback oltage 


feedback current windin 


venerative winding. a degenerative 


rand a booster control winding 
This winding 


whose purpose has already been described 
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has 1600 turns and when excited by a current of 200 
milliamperes will drive the cores into complete saturation 

The regenerative feedback voltage winding (100 turns) 
is connected directly across the output terminals of the 
regulator. It therefore 


measures the armature counter 


emf. Since this winding is connected regeneratively, the 
current induced in it by the counter-emf will increase the 
The normal effect of the counter 
of the 


its current. But the re 


saturation of the cores 
emf is to increase the apparent resistance motor 
armature and thereby decrease 
yenerative current of the voltage feedback winding, by 
lowering the reactance of the current regulator, counter 
is held at 


regardless of the speed of the motor 


its this effect. The armature current therefore, 
a constant value 
By inserting a resistance in the feedback circuit, the 
regulation can be adjusted within close limits 

The degenerative feedback current winding consists of 
four or five turns of heavy wire, connected in series with 
the power winding of the regulator. This winding, being 


degenerative, stabilizes the output 


Servo Motors 


Ihe motors are designed as shunt motors with sepa- 
rately excited fields and rated 31% hp continuous duty 
They can be controlled either by their armatures, with 
fixed fields, or by their fields 
the armatures 

As discussed 


elected 


with constant current in 


earlier, the field-control method was 


In the field type of control. the torque of the motor 
is varied by increasing or decreasing the air gap flux, 
while the armature current is maintained constant. The 
relation of torque to flux is given by the following 
equation: 

/ ol, Ke Ib-ft (1) 
where 
electromagneti« torque pound feet 
air-gap flux in kiloline 


armature current in amperes 


armature winding constant 


The air 


rent by: 


gap flux, in turn, is related to the field cur 


Ww here 
/ field current 


A field winding constant 


The speed of a field-controlled, constant-current motor 
is somewhat diflicult to define. It cannot be determined 
directly from any flux-current relation because the effect 
of the counter-emf is cancelled by the device that main 
tains the armature current constant. In the present sys- 
tem, this is the positive feedback voltage winding of the 
armature current regulator. 

The acceleration is directly related to the torque and 
inertia of the motor by the equation: 

/ 


rad / sec 


/ 


Armature Current Magnetic Regulator Rated 12 Amp Continuously, 


Degenerative 
feedbock winding 


pace 


Regenerative 
feedbock winding 


(oil arrangement 


big. 9 right) 





Laboratory model 





where 


inertia of the armature and load measured in slug 
feet squared 


If the field current is constant, the flux and thereby 
the torque will also be constant from equation (1). The 
motor will therefore be subjected to a constant accelera 


will be 


5 5 + al rad/ sed (4) 


tion, and the speed at any time given by 
whe re 
initial speed 
If the motor starts from rest; S, is zero. 
Equation (3) is a theoretical expression, since it does 


not take into account friction and windage, which will 


subtract from the acceleration torque. However, as long 
as the electromagnetic torque exceeds the friction torque, 
the motor will accelerate steadily until its armature is 
destroved by centrifugal force. 

In equation (4), the speed is defined in terms of the 
acceleration. In order to accelerate, a motor must de 
liver mechanical power to overcome the inertia of its 
armature and load. At any time ¢, therefore, the me 
chanical power delivered, from equation (4) is 

“ 0 00182S,T hp 
and the speed 
NW 
rpm (6) 
0 001827 


If. at any time. the acceleration is reduced to zero by 


sufficiently decreasing the air gap flux. the output power 


and torque will both drop to a value just sufficient to 


and 70 Amp Peak 


J 
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Q peeseee nd 
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ircuit diagram 


System Constants 


440 volts, 
3 phase, 60 cps 
1 Ib-ft/amp 


(armature ) 


Supply voltage 


Motor torque 
constant 


Armature stand-by 
and tracking 


current 10 amp 


Armature synchro- 


nizing current 60 amp 


Motor and load 
inertia 0.26 |b-ft-sec* /rad 
(at motor shaft) 
Motor to load gear 


ratio 265:1 


overcome the friction load applied to the motor 
The steady state torque will then be 
em 1 I, \b-ft 
where 


/ accelerating torque 


The steady state speed will hye 


W.. 
Ppt 


0.00182T,, 


The motor speed will therefore remain constant at the 
value previously determined by the time function of the 
accelerating torque is long as the friction load is un 
changed. 

Lhe previous para raphs have atte mpted to ¢ xplain the 
operating characteristics of a field-controlled motor, The 
speed of such a motor is no longer related to its counter 
emf, since the effect of the latter is cancelled by the 
device that holds the armature current constant. Becaus 
of this, the 
of the 


magnets 


speed is proportional to the time funetion 


accelerating 


torque Furthermore, if the electro 


torque is constantly in excess of the torque 
required to overcome friction, the motor will accelerate 
to the limit of its mechanical strength 
The operating characteristics of field controlled motor 
ire therefore quite different from those of 


controlled shunt motors 


armature 
and for servo applications they 
require 


powertul external damping since the internal 


absent The 


system such as the one 


damping provided hy the 


counter-emf is 
design parameters of a under 


discussion are iven in the table 


System Performance 


Open-Loop Response. lhe theoretical open-loop re 
sponse ol the system is 


tabilit 


shown in Fig. LL. It conform 


to the fain and requirements of the existing 


thyratron ser namely, a gain of 2000 at a frequen \ 
of 1/2 rad/sec ind a 6 db crossover 
rad /se¢ The actual results 


the calculated data 


point at 20 


if hieve d ( lose ly 


paralleled 


Closed-Loop Response. The closed-loop frequen 


of the servo is 


response 


hown in Fig. 12. The M (ma 


nitude ratio) peak of 1.7 db is very close to the results 
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obtained with the thyratron control system, as is the 

crossover point at 22 rad/sec. 
System Performance Dynamic Accuracy. The dynamic accuracy of the 
for Tracking Mode servo was tested at a ship-roll period of 11 see and +20 
deg amplitude. The maximum dynamic error under these 
conditions was between one-quarter and one-third of a 
mil (0.8 to 1.1 min of are), measured at the mount speed 
(one speed) shaft. This is very close to the specified ae- 
curacy of one-quarter mil. 

Synchronize Mode of Operation. The frequency 
response and dynamic accuracy tests were made with 
the circuit parameters applicable to the tracking mode 
of operation. Some of these parameters, notably the in- 
tegration network, do not lend themselves to the type of 


' 
‘ 
‘ 
a /72 r0dion/sec 
‘ 
' 
‘ 
‘ 


mee fF xperimental ~ 
wwem=Theorelico/ 


response required for good synchronizing action. If the 
synchronizing angle is large, the long time constant of 
the integrator (0.2 sec) slows down the response of the 
servo to such an extent that the system becomes com- 
pletely unstable. It is, therefore, necessary to remove 
the integration capacitor from the system during the 
synchronizing period. It is also desirable to lower the 
time constant of the tachometer wipe-out network by 
reducing the value of its capacitor. These parameters 
are changed to their appropriate values by means of a 
switch or a relay. With the synchronizing parameters in 
operation, the system synchronizes with one or two 


overshoots. 


Some Coming Trends 


The data obtained from this study indicate that a servo 

—i- with a field-controlled motor driven by magnetic ampli 

10 100 fiers will show performance results equivalent to those 
w* rodians/sec | ! ju 

obtained from a servo with an armature-controlled motor 
Fig. 11 -Open-loop response. driven by thyratrons, and bear out the advantages cited 
earlier as reasons for undertaking this design problem. 
The magnetic amplifiers themselves have a higher efli- 
ciency than electronic amplifiers, and when properly 

designed they generate little heat. 

Although the inherent time delay of magnetic ampli 
fiers may be considered a drawback, when they are con 
trolled from a high impedance source such as a vacuum 
tube, the time delay does not exceed one-half cycle of 


the exciting frequency, which corresponds to the op 


Decibels 


erating time of a thyratron. And as increased use is made 
of 400-cycle power, the inherent time delay will be 
lessened proportionately. 
Likewise another major drawback, namely the large 
heavy inductive components required for operation at 
100 power frequencies, will be minimized if and when sub 
w * radians /sec stantial amounts of 400-cycle power become available. 


Fig. 12—Closed-loop response. The other magnetic amplifier component, the rectifier, 
presents a different problem. Until now, the most suitabl 
material for metallic rectifiers was selenium. The recti 
fying properties and stability of selenium rectifiers have 
reached a high degree of perfection, but they are rela 
tively large and heavy. The number of plates for a given 
hank of rectifiers depends on the operating voltage of 
the amplifier, while the area of the plates is a function of 
the load current. In heavy duty, high voltage servos, 
therefore, volume and weight may become problems. 
Recently, however, silicon diodes have been developed 
that are much smaller than their selenium equivalents, 


operate at high voltages and have high current ratings. 
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By making one or both electrodes of a 
printed capacitor out of resistance mate 
rial the resulting network can be arranged 
as an K-C equivalent, a low-pass filter, or 
an impedance with characteristics not at 


tainable with any simple combination of 


lumped resistance and capacitance, Con- 


struction, performance, and applications 


of each type are described. 


Fig. 1— Distributed low-pass filter 
compared with lumped components 
and conventional printed circuit. 


\ CONSIDERABLE REDUCTION IN SIZE and cost over con 
ventional components may be realized by making one o1 
both of the electrodes of a capacitor out of high-resist 
ince material. The distributed components to be ce 
scribed are the eries resistance-capacitance equivalent 
the distributed low-pa filter, and the open and short 
circuited resistance-« ipacitance lines. A distributed low 
pass filter circuit coated and with leads attached is shown 
in big. | together with the conventional printed unit it 
replaces 

Construction, performance, and applications of each 
type of distributed component will be described In ce 
riving the electrical perlormance of each type only the 
ease of uniform distributed resistance and capacitance 
per unit length hag been considered. The dielectric and 
the resistance materials have been assumed to have 
negligible thickness compared with the length and width 
of the sample; and the impedance has been assumed to 
consist of pure distributed series resistance and pure dis 
tributed shunt capacitance The validity of these assump 
tions is evidenced by comparison with experimental 


results in each case 


Many methods of manufacturing capacitors with re 





sistive electrodes can be conceived: for example, paper 
Since the 


development of printed circuits, however, a much more 


coated with A quaday has been used. (])* 


convenient means of preparing these units is now at 
our disposal { sing standard printed circuit: practice, it 
is possible to print resistance electrodes of any desired 


size on ceramn Connection to these resistances 


plates 
is easily made by means of printed conductive paths to 
which leads may be soldered. Printed distributed resist 
ances may have practically any resistance value for 
which composition resistors are being manufactured: 
and distributed capacitances may have nearly any value 


common to ceramic Because of the wide 


capacitors 
range of component values possible, the usefulness of 
these devices extends from direct current up to about 
100 me. At high frequencies stray capacitances across 
the resistance become important, a phenomenon which is 
also observed with conventional composition carbon 


resistors, 


Series R-C Equivalent 


The impedance characteristics of the first configura 
tion to be considered are very like those of a series 
combination of lumped resistance and capacitance. The 
construction of this device may be seen in Fig. 2a. A 
ceramic plate is used as the dielectric, and resistance 
electrodes are printed on each side. Connection to the 


resistances is achieved by soldering leads to two thin 


conducting paths printed on opposite ends of the plate 


In order to show with a minimum of axes the variation 
of impedance with lrequeney for all practical values of 
distributed resistance and capacitance the characteristics 
have been plotted in dimensionless form by combining 

x. 8 
related quantities In big and @ 
non & 


as functions of the product 


pendent variables plotted 
IRC, where 


/ frequency in-eycles per second 
total resistance in ohms of both sid 
total « apacitance between electrodes in farad 
tipo dane oC pore sented by the de Vice in ohm 
phase angle of this impedance in cle erecs 
the equivalent series resistance or real part of 
the impedance and 
the equivalent series reactance or imacinar 


port of the impedance and 


Z “ a ib 


The results of measurements on devices of this type are 
showns by the points in this figure 

bigure 3 shows that for low values of /RC the impedance 
seen at the terminals is primarily a capacitive reactance 
The curve of Z/R approaches an asymptote whose equa 
tion is Z/R 14, w {RC showing that this reactance has 
value equal to the reactance of the total distributed ca 
lor high values of {RC the ratio Z/R approaches 
asymptotically 0.25; and the phase 
0 deg 


pacity ¢ 
angle @ approaches 
Phe effective impedance is a resistance one-quarter 
of the total distributed resistance R. If, for example 
R were 40,000 ohms and C were 0.01 yf, the impedance 
of the device would almost exactly duplic ate that of a 
10,000-ohm resistor and a 0.01-af capacitor in series. 

In an actual device of this Ly pe the losses in the diele« 


tric may cause the eflective series resistance to appear 
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noticeably higher than the theoretical value. This occurs 
only where the equivalent series reactance is much higher 
than the equivalent resistance. As series resistance due 
to losses is common in all capacitors and has no relation 
to the effects of distributing resistance and capacitance, 
a correction for these effects has been made to the experi- 
mental data shown in Fig. 3. 

Although the experimental points as a whole agree 
well with the theoretical results, the measurements show 
slightly larger values of phase angle 6 for high values of 
{RC. This increase is due to stray capacitances between 
the leads of the device. The same effect would be noticed 
in the measurement of the phase angle of a lumped series 
resistance and capacitance. This small amount of stray 
capacitance causes no noticeable change in the magnitude 
of the impedance even though the phase angle is affected 
slightly. 

This distributed component can economically replace 
any series combination of resistance and capacitance that 
can be manufactured with ceramic capacitors and com- 
position resistors. The series R-C equivalent can be made 
smaller than a standard printed resistor and capacitor 
since no resistance is necessary in addition to the resist- 
ance of the capac itor elec trodes themselves. 1 hese dey ic es 
can be used, for example, for vertical pulse shaping in 
television receivers or as arc suppressors for switches or 
relay contacts 

Compensated volume controls are ordinarily made with 
one or two taps which are bypassed to ground through 
la, these 


conventional « omponents can be replac ed with one pr inted 


series resistors and capacitors. As shown in kig 
component containing one or more distributed resistance 
capacitance equivalents. This distributed component could 
perhaps be incorporated in the control itself. Another 
application is seen in Fig. 4b. which shows schematically 
a typical transistor i-f amplifier Here the two neutralizing 
resistance-capacitance combinations can he replaced by 
two R-¢ equivalents on one plate. As both networks can 
he printed in one operation, even larger savings can be 


effected with these multiple distributed networks. 


Distributed Low-Pass Filter 


The second configuration is a three-terminal network 

’) which has the characteristics of a low-pass filter with 
very sharp cut-off. A conductive area on one side of the 
ceramu plate is common to both input and output cire ults 
as shown in Fig. 2b. A resistance on the opposite face 
completes the cireuit 

For a zero impedance source and infinite load resist 
ance, the attenuation and phase shift of the low-pass filter 
are as shown in Fig. 5. The results of measurements on 
units of this type are entered as points For comparison, 
the attenuation and phase shift of both a single-section 
and a three-section resistance-capacitance filter are in 
cluded. For these lumped component filters, R represents 
the total value of the d-c resistance between input and 
output and C the total capacitance. For the same product 
of R and C, the distributed filter passes a wider range of 
frequencies than the lumped component filters. For at- 
tenuations greater than 40 db and a constant R-C product, 
the attenuation of the distributed filter increases with 
Irequency at a greater rate; and above 90 db the attenua- 
tion of the distributed filter is greater than that of a three- 


section filter. Above an {RC of 1.0 the low-pass filter 
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Fig. 2 Distributed component 


introduces more phase shift than either a single-section o1 
a three-section filter. 

The attenuation curve is modified when source and load 
impedance es are considered, A representative Case 1s shown 
in | iv. ©, where the load resistance and source resistance 
each equal 10.000 ohms and the attenuation curve is 
plotted for several values of RK. Included for comparison 
is the curve from I ig. 5 for the unloaded. zero-generator 
impedance case, which holds for any value of R 

\s with a lumped resistance-capacitance filter, the load 
resistance and series resistance of the low pass filter form 
a voltage divider; and a finite load resistor causes attenua 
tion in the pass band, the amount of attenuation depe nding 
on the relative magnitudes of the distributed series resist 
ance R, the load resistance, and the generator resistance 
\bove a certain frequency the output is reduced because 
the input impedance of the filter becomes low in com 
parison to the generator resistance. As shown by | ig. O 
for the same /R¢ product lower values of KR give lower 
input impedances and cause vreater high frequency al 
lenuation 

\s a low-pass filter, this distributed component has 
characteristics roughly similar to a three-section resist 
ince-capacitance filter and considerably superior to filters 
of fewer sections. It could be used wherever sharp at 
tenuation is necessary. Three « apacitors and three resistors 
can thus be replaced by one component with only two 
parameters that must be held to a specifi value. A very 
considerable reduction in size and cost is thus achieved 

Single-section resistance-« apacitance filters. such as are 
used in plate screen and hias supplies can he replaced 
by a distributed low-pass filter with a total resistance R 
ind total capacitance C equal in value, respectively, to the 
value of the resistor and capacitor replaced. With such 
an arrangement, as long as the attenuation of the single 
section filter replaced is greater than 32 db, the distributed 
filter will have a greater attenuation for the same d- 
resistance. This can be seen from Fig. 5, where the single 
section and low pass filter curves intersect at an attenua 
tion of 32db. As the resistance and capacitance share the 
same plate area in the distributed case. a considerable size 
advantage is obtained. A plate supply filter for a 44-m« 
i-f stage utilizing a O.O01-yf capacitor and a 500-ohm 
resistor has a calculated attenuation of 43 db. A dis 
tributed filter with C equal to 0.001 yf and R equal to 
(4) ohms has. as shown in Fig. 5. an attenuation of 54 db 


Because it acts as an infinite section resistance-« pach 
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hig. 5 
section and distributed low-pass filters 


lance network, the distributed low-pass filter is extremely 
well suited to differentiating between long and short dura 
tion pulses such as those encountered in television syn 


chronizing pulse circuits. A typical specification for a 


television vertical integrator might call for a three-section 
resistance-capacitance filter whose unloaded attenuation 
would be LO db at 600 « ps and 87 db at 30 ke. Figure 5 
hows that a distributed low-pass filter can be designed 
to have an attenuation of LO db at 600 « ps and more than 


110 db attenuation at 30 ke. The low pass filter to meet 


these specifications would have an R-( product of O.OOL9 
which might, for example 
ind an R of 190,000 ohms 


he made up ofa C€ of OO uf 

\ photograph of such a dis 
tributed filter and associated circuitry and the lumped 
components it replaces are shown in Fig. 1. 

Another useful characteristic of the distributed low-pas 
filter is its greater phase shift for a given attenuation 
compared with a three-section filter Because of this 
t phase-shift oscillator using a distributed low-pass filter 
requires a gain of only 12 for oscillation, while an oscil 
lator using a three-section resistance-capacitance filter 


requires a gain of 29. A single tube oscillator circuit 


utilizing a distributed line is shown in Fig. 7. (3) 


Open and Short Circuited R-C Lines 


\ third example of this technique is a four-terminal 
network with connections made to two of the terminals 
The impedance seen at these terminals will be discussed 
with the other two terminals either open or short-circuited 
These devices are referred to as open- and short-circuited 
resistance-capacitance lines. The construction of two of 
the Open-cire uited resistance- apacitance lines is shown 
in Figs, 2e and 2d. In Type 1 both electrodes are resistive, 
while in Type 2 one electrode is made of a conducting 
material, 


In Fig. 8 the magnitude of the impedance of the 


Attenuation and phase shift of single-section, three- 


Distributed 
. filter curve (Fig. 5) 








10 100 


Fig. 6 —Attenuation of low-pass filters; solid curves are genera- 


tor resistance and source resistance, each equal to 10,000 ohms. 


Dash curve is zero generator impedance and infinite load 
resistance, 


open-circuited lines, their phase angles, and the real and 
imaginary components of their impedances are presented 
with the same dimensionless quantities used for the series 
R-C equivalent. This figure shows that for values of {RC 
below 0.2. the resistance of the electrodes is small com- 
pared to the capac itive reactance between them, and the 
device behaves essentially as a pure capacitor. The im 
pedance below this point, therefore, is the reactance of 
the total distributed capacitance C. For all values of (RC 
above 1.0. the effective series resistance and effective 


series reactance of the device are equal and the phase 


Distributed 
low-poss filter 


Fig. 7 Phase-shift’ oscillator 
using distributed low-pass filter. 
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ingle is 


LS deg. The impedance falls at the rate of LO db 
per decade above this point instance, if RK were 


this 10-db slope would 


For 
| megohm and C were 0.01 yf 
commence at 100 cps 

The two short-circuited resistance-« apacitance lines are 
and 2f. In 


both types one electrode is printed of resistance ink and 


constructed in the manner shown in Figs. 2e 


the other of a conducting material, and the two connec 


tions are made to the ends of the resistance. In Type | 
in additional connection is made from one end of the 
resistance to the conductive material, while in Type 2 


the conductive electrode is floating. 

It can be seen from Fig. 9 that the performance of both 
lypes is the same except that in ly pe 2 the capacitances 
must be four times as large as in lype | for the same 
performance this the character 
istics of Type 1 alone will be described, and the following 


remarks will apply to Type 2 for values of (RC four times 
as large 


Because of similarity, 


For {RC less than 0.1, the capacitive reactance betwee 


than the resistance 
hike a 


than 0.6 


electrodes of Py pe | is much 
of the the 


resistance For any 


vreater 
and 
of R ohms 


lnaginary 


elec trodes 


device behaves 


[RE 

components of 
Ls deg 

with increasing (RC at the 
If R were 1000 ohms and ¢ 
angle would be LS deg at 6 me 
The imaginary part of the impedance reaches a max) 
{Re RC it 


iwtually increases with frequenc \ reactance 


pure 
larger the 
the 


and 


real and 


HHVA pe dance 


the 


equal, the phase angle is impedance 


lO db 
LOO wal 


der reases 


rate of per 


decade the 


were 


phase and above 


mum at and low values of 


Although the 
increases with frequen y as would that of an inductance 
it has the 


expected a 


equals 0.4 for 


sign ol would be 


reactance \s 
the 


series reactance ol a parallel lumped resistor and ¢ apacitor 


a capa hive 


similar curve is obtained if equivalent 


is plotted as a function of frequeney 


In practical R-C lines with values of C below LOOO py 


stray capacitances may affect the impedance seen at the 
terminals. The results of measurements taken on these 
devices have heen corrected where necessary for the 


effects of this stray capacitance and for dielectric losse 
hefore plotting as points in Figs. 6 and 9 
riven R-¢ 
i lreque ncy above whic h the line presents an Impedance 
at the rate of 10 db per 
decade and that the phase angle above this frequen yisa 
1 deg 


vw achieved with a simple resist iInce-capacitanee network 


It has been noted that for a product there ts 


which decreases with frequen \ 


onstant These are 


characteristics that cannot 
} 


as these networks are characterized by slopes of imped 
ince vs frequency which are multiples of 20 db per decade 


ind by phase angles approaching multiples of 90 ce 


Thus. the short-circuited R-C line could be used as a plate 
load resistor to give an attenuation increasing with fre 
quency ata rate of 10 db per decade The open-circuited 
R-C line finds application as an equalizer of telephone 
lines to counteract roll-offs of less than 10 db per dee 
ade (] 

By combining R-C lines with lumped resistance o1 
capacitance / typ filters with slopes of attenuation of} 


lO db per decade ean be produced 
filters and their 


kx amples of these 


circuit diagrams are shown in Fig. 10 
One of the L filters shown has a short-circuited R-C line 
as the series element and a resistor as the shunt element 
Since the attenuation of this filter decreases at the rate 


Continued on page 352 
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| Multilaminate printed conductor flexible cable 


) 
big. 2 


for use between stationary and oscillating 


Flexible Printed Conductor 


{ new concept of multiconductor cable 


in. printed circuit’ form is achieved by 


laminating insulating material over acon 
ductive pattern which has been bonded 


to a substrate of similar insulation. A 


“unique application of the tec hnique is a 
combination of printed circuitry and flexi 


hle cable all im one prlece, 


INCREASING REQUIREMENTS TO REDUCE size and weight of 
electronic assemblies call for a great deal of ingenuity in 
interconnecting subassemblies and routing wiring harness 
through crowded chassis. In the growing inventory of 
space and weight savers, flexible printed conductor cables 
such as that shown in Fig. 1, provides efficient simplicity 

Printed conductor cable provides features which are 
unique in Comparison with conventional cabling tech 
niques For connection between a movable and a fixed 


system, the cable can be arranged with a simple loop ina 


(. R. HECK 
SANpDeRS Associates, IN¢ 
Nashua, New Hampshire 


Printed conductor flexible cable and trough assembly 
equipment 


narrow pan so that the cable can roll back and forth on 
itself as shown in Fig. 2 

\ unique application is the combination of printed cir 
eurtry and cable in one piece as shown in hig. . ‘] he 
printed circuitry is printed on a flexible Kel-F* strip 
together with the conductors of the cable. and the printed 
circuit portion of the strip is laminated to any one of a 
vreat variety of boards to provide rigidity for that portion. 
This combination makes possible the elimination of con 
nectors between cable and board and saves the labor of 
assembling cable to connectors or to the board The 
combination is not limited to any configuration. The 
cable can be made as a connecting link between two 
boards or the board itself can be placed in the center of 
the cable thereby providing a board with two cables 
ittached. This technique is rather unusual and opens up 
new thoughts on the applic ation of both the cables and 
printed circuitry 

Complicated forms of cable can be designed to meet 
diverse needs. Where a large number ot conductors are 
required within the limits of a narrow cable. the latter may 
be fabricated in a number of layers, laminated one on top 
of the other. When layers are laminated together, each 
upper laver is made shorter than the one beneath to pe! 
mit exposure of all conduc tor ends for solder conne tions 
Conductors in each layer are staggered so that one con 


ductor contact is not directly above the other. This is 


* Kel F ix MW. K 
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arranged to avoid contact between layers when connecto1 
pins are inserted. 
Ends of the cable may be placed laterally to maintain 
adequate distance between adjacent contacts and, at the 
same time, have a single row of contact points. Spacing 
between the terminals must be maintained to prevent 
voltage breakdown. In the process developed by Sanders 
Associates, individual circuits, each bonded to a substrate 
of insulating material, are stacked and laminated. Glass 
cloth may be included in the lamination for increased 
strength and high-temperature stability. 
The customary circuit layout for printed conductor 
cables is a series of parallel conducting strips all termi 
nated at a single location. This arrangement facilitates the 
use of standard printed circuit connectors which can be 
dip-soldered to the cable. The basic layout must be modi 
fied slightly if separate terminations or embedded contact 
lugs are required at various points along the cable as 
shown in Fig. 4. big. 3- Typical flexible printed cable, connector and integral 
The spacing between adjacent conductors in the same reinforced circuit board 
conducting layer is determined by the arrangement of 
connector terminals and the difference in potential. The 
separate layers of parallel conductors may also have to 
he staggered to fit a certain type connector. While this 
technique permits the grouping of many terminals in a 
small space, its application is limited by the amount of 
copper area which must be left around each termination 
point to permit soldering of the cable to the connector. 
An application of this cabling technique in a missile bulk 
head is shown in Fig. os 
Once equipped with suitable connectors, printed circuit 
cables are easily hooked up within an equipment. The 
installed cable may be secured with clamps or by riveting 
to the chassis surface. Special cementing techniques are 
also applicable for binding separate cables together or to a 
chassis, regardless of contour. 
In the stacked circuitry construction, additional con 
ducting and insulating layers can be added to the basic 
cable to provide a greater number of separate conductors 
Each additional layer is made slightly shorter than the 
laver below in order to expose all conductor ends for big ' Flexible printed conductor cable with rigid con 
nectors in the middle 
solder connection 
The thickness of each conducting layer is determined 
by current carrying requirements. Electrodeposited 1-oz 
.o2z, or 3-02 grades are most commonly used. Rolled cop 
per also can be employed with this process, permittiny 
thicknesses as low as 0.5 mil 
The thickness of each insulating layer is determined by 
the difference in potential hetween vertically adjacent 
conductors and the flow characteristics of the insulating 
material in covering the conducting strips To obtain 
hest reliability. a Kel-F insulating layer between circuits 
should be a minimum of 5 mils thick when using 2-0z 
copper foil. Heavier or lighter insulation is determined by 
the requirements for are resistance. mechanical strength 
flexibility, and weight 
The outer insulating layers of printed conductor cables 
provide protection against wear and corrosion. A cover 
ing coat 0.010-in. thick is sometimes used, and a 0.004-in 
coating is the minimum required to provide protectior 
against humidity. The chemically inert insulating material 
provides resistance qualities which render it impervious 


to corrosion from caustics and other chemicals. Its re 


sistance to moisture and to temperature extremes adds to 


hig. 5--Equipment bulkhead utilizing printed conductor flex 


the total insulating effectiveness ible cable harness 
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Fig. 1—-This is a Watson-Still- 
man 2402 injection molding 
machine. Capacity is increased 
to about 90 oz of plastics per 
cycle by means of the pre- 
plasticizer mounted on top of 
the horizontal “shooting” cylin- 
der at right. 





Schematic Diagrams Vs Cycle Charts 


The combination of flemperature regula An 


fion plus electro hvdrauli ( vele control ELECTRICAL s 
MANUFACTURING 


| Staff 
molding mide hinge as ‘comple industrial Report 


ranks the Watson-Stillman — injection 


equipment Here ws described how a 
unique cycle chart is used to back up the 


conventional schematu diagram fo per 
bRKOM A DESIGN STANDPOINT, the Watson-Stillman 24-02 in 


mit easy understanding of machine opera jection molder is actually two machines in one. It is first 


t ) of tect ‘ é ? i uw é ol >¢ 0 
a siti tiadie: ton deaieiines type electric furnace drawing a total heating load of 
14 kva and requiring precise temperature control of 
Benefit of this approach is that it keeps six heating zones. Second, it is a piece of automatic in 


j j dustrial equipment involving an extensive electro-hydrau 
the designers home rather than out in the lic control system for the operating cycle and for 70 hp 


field conveying “in-the-head” informa of motor load. The design of the injection moldin 
machine is, therefore, hard—-but straightforward—engi 
tion to set-up men and troubleshooters. neering work. What takes it out of the commonplace 
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for Circuit Descri 


however, is a corporate situation that adds an interest 
ing complication on the work of the engineers. Here is 
a case where a few facts about the history of a company 
must be known for an appreciation of the accomplish 
ment of its engineers. 

The engineering and manufacturing facilities of the 
Watson-Stillman Company originally shared a common 


location in Roselle, N.J 


Birmingham Company. Inc 


barrel 
purchased Watson-Stillman 
and renamed this operation the Watson-Stillman Press 
Division. Press manufacturing was integrated with other 
Conn. The 
engineering department remained in Roselle. Close liaison 
between the two departments is not as easy to maintain 
because of the miles separating them. Fortunately. Wat 
son-Stillman engineers have worked out a device that 
makes between the design and 
manufacturing groups a workable thing. The device in 


question is an extremely complete cycle chart that re 


Recently however, the 


Farrel-Birmingham activities in Ansonia. 


long-distance liaison 


states the contents of the schematic circuit diagrams in 


a lucid and conversational form. Armed with copies of 
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ption 


these charts, an engineer in Roselle has little difheulty 
conducting a trouble-shooting telephone conference with 
his co-worker in Ansonia. The chart scheme has worked 
so well that it is used in installation and servicing pro 
cedures also, with the result that the designers are seldom 
caused to leave their desks for emergency field trips 
Machine Description. [hiv 
chine, Fig. | 


a glass safety door) on which are mounted the male and 


injection molding ma 
incorporates two platens (located behind 
female molding dies. One platen is stationary, while the 
second is hydraulically shifted so that the two halves of 
the die can be opened and closed. The right hand side of 


the machine consists principally of two cylinders, one 


being the “shooting” cylinder from which the molten 
plastics material ts injected into the closed dies The 
second cylinder visible in the pieture is an accessory 


designated as a preplasticizing unit Ordinarily. the plas 


tics granules may be dropped directly into the shootin 
cylinder where they are heated and injected, The weight 
of granules that the shooting eylinder can hold under 


this condition is responsible for the 24-02 rating of the 
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machine. The function of the preplasticizing unit is to feed from the preplasticizer is stopped. By filling the 
extend the capacity of the injection cylinder. When this shooting cylinder with preplasticized—rather than granu- 
accessory is in use, the plastic granules are first intro- lar —material, its capacity can be upped beyond the 24-0z 
duced into it. Here. they are heated to the flow point, rating to 9YO-oz. 

then injected into the shooting cylinder, The piston of The preplasticizing cylinder is of simple two-piece 
the latter is free to move back with each charge from bolted head construction for easy disassembly. It is 
the preplasticizing evlinder. After several charges, the securely mounted on the cylinder bracket and held in 
piston of the shooting evlinder strikes a limit switeh and ilignment by two tapered wedges for quick removal 
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Fig. 2 (left)—Assembly draw- 
ing of injection molding ma- 
chine. Hydraulic reservoir is 
integral part of the welded base 
structure of this equipment. 


Fig. 4 (right)—View of machine 
from hydraulic end showing 
main clamping cylinder and 
the two pumps. One pump re- 
quires 60-hp motor while sec- 
ond is driven by 10-hp motor. 


from the machine, Fig. 2. A similar arrangement is em 
ployed for the injection or shooting cylinder, with the 
exception that the injection-cylinder bracket can be 
moved back hydraulically for sprue removal. 

lhe external walls of each heating cylinder are grooved 
to receive the tubular-type heaters, Fig. 3. Additional 
heaters are provided in the “torpedo”, a streamlined 
structure that occupies the major portion of the cylinde: 
bore. The purpose of the torpedo is to break up the mass 
of plastics material into a hollow cylinder that can be 
heated thoroughly from both inside and out. All internal 
surfaces of the cylinder in contact with the plastics ma 
terial are highly finished and chrome plated. This care 
ful finishing plus the large-capacity heaters make the 
heating cylinders extremely costly components. 

Clamping Unit. The « lamp devised to hold the halves 
of the die closed under injection pressures is described 
as “straight hydraulic” since it incorporates no toggles 
or other types of mechanical locks. The hydraulic clamp 
consists of a double-acting steel cylinder in which the 
main ram operates. The main ram is fastened to the 
movable platen, Auxiliary to the main ram is a “jack 
ram which operates within a smaller cylinder than does 
the main ram. Since a lesser volume of oil is involved 
the jack ram can move faster than the main ram with 
its 19-in diam. cylinder. The jack ram provides rapid 
traverse of the die platen to within a fractional part of 
an inch of the total clamping stroke This position ts 
predetermined by the adjustment provided at the rear of 
the cylinder. At the selected position the oil under pres 
sure is diverted to the large ram area, effecting slower 
ram travel but much greater thrust. A separate holdin 
pump maintains pressure on the ram during the entire 
holding period, assuring positive mold camping. 

The reason that the slow-down point is made adjust 


able is that various sizes of molds are to be accommo 
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dated without the possibility of the die halves meeting 
at the higher ram speed. The overall stroke of the clamp- 
ing platen can also be varied to suit the requirement of 
the molded part thus making it possible to shorten the 
cycle time for shallow parts. 

The die platens are steel forgings provided with a 
pattern of holes for mounting the molds. The movable 
platen is fitted with bored bushings that move along the 
four steel tie rods. Function of the latter is to assure 
perfect mold alignment 

Hydraulic System. The main pump is an Oilgear 
radial-piston type rated at 59.4 gpm at high pressure 
It is directly coupled to a 6O-hp 1200-rpm_ squirrel-cags 
induction motor. The main pump incorporates an unload 
ing control that reduces the pump stroke and functions 
to maintain the preset pressure continuously with auto 
matic follow up without excessive heating o1 power loss 
throttling 
The pump also incorporates stepless volume con 


as would be noted with pressure relief ot 
valves 
trol that is effective only during that portion of the in 
when the mold is being filled 


The shooting speed of the plunger Is steplessly adjust 


jection plunger stroke 


able down to 25 per cent of the maximum speed, 174 
in. per min. Regardless of the pump volume setting, all 
other ram movements in both clamping and injection 
units are atl maximum speed \ pressure control wheel 
is furnished near the operator's station of the machine 

A smaller 
delivers to the clamping circuit only. It maintains high 
holding 


positive mold clamping The main 


l0-hp pump is provided for holding and 
pressure on the main ram during the entire 
period assuring 
motor, pump and combination valve are mounted on the 
tank portion of the base in the rear and at the clamp 
ing end of the machine, Fig. 4. 
is of welded construction with an integral supply tank 


of 150 


The base of the machine 


val « pacity 





Controls. |} injection molding machine is pack 
age equipment and so all motors and control circuits are 
completely pre-wired 
or 440 volts, 3 phase, 60 cycles. The heating circuits 


operable from 220-volt, OO-cycle and the 


The motors are supplied for 220 


control system 
is 110 volts, single phase. The hydraulic and electrical 
ystems are in accordance with jie recommendations 
lhere are two basic types of control systems furnished 
lor regulating heating-cylinder temperatures. One is 
the contactor type where temperature is controlled by 
turning the tubular heating elements full on or full 
off. The second optional type of temperature 


employs saturable reactors for proportional rather than 


on-off regulation. The temperature controllers are pro 
ess-Ly pe indicating instruments. One is used for each 
heating zone (a total of six) with separal the rmocouple 
inputs to the individual instruments. Figure 5 shows 
the electrical control panel for the injection molding 
iia hine 


Pushbuttons are furnished for the magnetic motor 
starters. For manual operation, the closing and opening 
strokes of the injection and preplasticizing pistons may 
he controlled by pushbuttons which energize the main 
solenoid valves. It is possible to operal the clamp in 
jection and plastic izing units independently 

In addition to manual operation, the machine may be 
operated as a single-cycle automatic. Selection for either 
single cycle or manual is made by means of a os lector 
switch on the control panel, On automatic operation 
closing the safety gate trips a limit switch to initiate 
the cycle. The machine slopes alter one cycle even should 
the safety gate remain closed 

The safety gate is a sliding glass door placed across 
the mold platens Whenever the gate is open, the limit 
switch controlling the forward clamping motion is also 
open In addition to this electrical interlock there is a 
hydraulic safety guard. A valve in the hydraulie circuit 
is held closed by the gate. When the gate is open, the 
oil for powering the forward clamping motion is diverted 
back to the sump If the gate is opened during the re 
turn of the platen the circuits will not be disturbed and 
the platen will continue its normal return since littl 


hazard to the operator is involved 


Hydraulic Circuits. The main control valves for the 


hydraulically powered motions are of the packless piston 


type, pilot-pressure operated, solenoid control. Straight 
solenoid valves would not hve applic able here bree ause ol 
the large size (high-volume, high-pressure) of the sys 
tem. Hence, it is necessary to control valve operation 
electrically, while the actual shifting of the spool is done 
by the pilot pressure. Pilot pressure is supplied by th 
main pump and, in addition to being used for actuation 
of the 4-way valves, feeds the pilot operator on the main 
All of the control 


valves, with the exception of those mounted on the plas 


pump for shifting to reduced delivery 


ticizing cylinder, are combined into a single unit to con 
serve space and reduce piping requirements 

The hydraulic system for the injection molding ma 
chine is shown in Fig. 6. The overall system may be 
subdivided into three individual circuits: those for clamp 
mis preplasti« izing and injection, In an automatic cycle 
the circuits operate in) sequence First, the platens are 
closed and clamped; next, the injection ram shoots the 
molten plastics into the mold and then, the preplasticizing 
material into the 


ram reciprocates to pack plastics 
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injection cylinder. The large pump, which is driven 
by the 60-hp motor, supplies oil at a maximum pressure 
of 2620 psi. This pressure acting on the rams of both 
the preplasticizing and injection cylinders is built up to 
in actual 20,000 psi exerted on the plastics material 
lor the large pump, there are two manual adjustments 
\ handwheel is located at the front of the machine to 
provide pressure adjustments. A handwheel at the rea: 
is employed for varying volume. 

\ smaller 10-hp holding pump delivers oil only to 
provide clamping pressure during some phases of the 
operations. To prevent the larger pump from driving the 
10-hp unit, a check valve is placed in the lines between 
them. Similarly, a spring-loaded check valve keeps the 
higher holding pressures isolated from the injection 
cireuil 

In the clamping sequence, solenoid A of the combina 
tion solenoid-pilot valve is energized, Oil from both 
pumps flows through the valve and from port 6 to the 
smaller cylinder containing the jack ram. Since a large 
volume of oil is being delivered to the smaller area of 
the jack ram, the platen moves in rapidly to close the 


mold. The main ram is. of course. traversing with the 


hig. 5 View of electrical control cabinet. Six temperature 
controllers are seen at the top 


hig. 6 (right) Schematic diagram of hydraulic circuit. Check 
valves separate the high-and low-volume pump lines to prevent 
larger unit from driving the smaller. Most of the solenoid 
valves depicted here are contained in a single unit to minimize 
piping runs. 





platen and a problem now is to prefill the large-volume 
main cylinder with oil preparatory to the shifting of 
oil pressure into this cylinder. If this prefilling were not 
effected, it would require an excessive time delay to fill 
the main cylinder with oil for clamping action. The 
prefill is accomplished by virtue of the fact that a 
vacuum is set up by movement of the main ram. This 
suction, plus the pressure induced by the ram in the 
cylinder return line, opens the prefill check.valve and 
the main clamping cylinder fills. 

When the platen has rapid-traversed to the point 
where slowdown is indicated, the pump delivery is di 
verted from the jack ram to the main ram. The resulting 
slower movement removes the suction pressure and de 
creases the positive pressure in the return line. These 
conditions combine to close the prefill check valve. As 
positive pump pressure builds up in the main cylinder, 
the check valve seals shut. Opening the safety door de 
energizes solenoid A and causes the oil to be by-passed 
into the tank. When this is done during the cycle, the 
machine is brought to a stop, but the cycle will continue 
when the door is closed again. 


When the pressure in the main cylinder has built up 


Moin working nes 
Aux working tines 
Pilot lines 
Drom lines 


pRolier opercted 
2~wey volve 


to the level required for satisfactory clamping, a pres 
sure switch operates to transfer control action to the 
preplasticizing and injection cylinders. 

For preplasticizing, solenoid E is energized, allowing 
oil to pass from port 4 of the combination valve through 
double-solenoid valve 22 and from port 4 of spring 
centered four-way valve to the forward area of the 
preplasticizing ram. This ram, which had been stationary 
and centered under the raw material hopper, moves back 
allowing a batch of material to drop into the cylinder. 
At the end of its backward movement, the ram contacts 
a limit switch. The spring-centered valve is thereby re 
versed and the oil flow diverted from port 4 to port / 
of this valve. Hydraulic pressure on the back of the pre 
plastic izer ram causes it to move forward, sealing off 
the hopper and forcing hot plastics powder into the in 
jection cylinder. At the forward end of its travel, the 
ram strikes a limit switch which reverses the action. In 
this fashion, the ram rec iprocates in a piston-pump mode 
until the injection cylinder is completely filled 

Injection Cycle. After the molds have « losed, solenoid 
B of the combination valve is energized, directing oil 
from the main pump only through port 3 to the back 
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Fig. 7—Conventional schematic diagram of electrical circuits 
employed in the injection molding machine. Section at right 
shows the heater circuits of the machine. At left is the automatic 


sequence control system. 


Overloads 


Contro! circuit 


end of the injection ram. The injection ram moves for 
ward at low speed until it contacts a limit switch. Then 
At the same time 
the preplasticizing action deseribed above 


pressure is removed from the cylindes 
hbevins, so 
that the injection ram is moved back again in increments 
with each charge of molten material. When the injection 
ram has been moved back that the 
hooting cylinder is filled, it trips limit switch 3A. This 
tops the action of the 


completely indicating 
preplasticizer, Simultaneously 
olenoid © is energized and the full volume of the mai 
juniper os directed to the back end of the injection ram 
Now. the latter move forward at high speed (174 wu 


per mind to shoot the plastics material into the mold 


The material ts allowed to cure for a certain period 
transferred to the 
section for return of the clamping ram. When 
shifts the valve 
connect port Oo to pressure. For the “slow breaking 
of the die, only the 


then the circuit action 1 clampin 


solenoid 
eners ized pilot pressure spindle 
holding pump provides operating 
volume at this time 


back a short distance 


\fter the clamping ram has drifted 

it operates limit switch 6 which 
energizes solenoid &. This provides full pump volume 
to return the ram and open the mold at full speed, The 
build-up of pressure on the return side of the clamping 
ram and the drop in pressure on the forward side causes 
the prefill check valve to 
the clamping cylinder to the tank 

When limit switch 5 is contacted, solenoid FE is de 


energized and the ram continues its return on holding 


open and discharge the oil in 
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pump output alone to provide the reduced speed needed 
to strip the molded part from the dies. At the end of 
the stroke, limit switch 6 is tripped and all solenoids in 
the system are de-energized until the start of the next 
evel 

Electrical Diagrams. Ihe two forms by which the 
operation of the electrical circuits may be described are 
shown in Figs. ‘ and b. The first is the conventional 
schemati« is the 


extremely detailed cycle chart that presents the same 


wiring diagram. The second, Fig. 8, 
information as in Fig. 7, but in more “verbal” form 
With the eyele chart, the engineer has a valuable key 


to the diagram in troubleshooting the elec 


schemati 
trical circuits 

In Fig. & there are actually three eycle charts. The 
uppermost describes the operation of the machine when 
i preplasticizer is furnished. When the injection molding 
machine is not required to handle much beyond the 
nominal rating of 24 oz of plastics per shot, the pre 


plasticizer may not be included on the original equip 


ment. The raw material then drops directly into the in 


jection cylinder. In this case. the machine is provided 


with a “stufling” feature, 


whereby after each initial load 
ing from the hopper, the injection ram is moved forward 
a short distance to pack the material. Then, the ram 
moves back again and a slight additional amount of 
material can be accepted from the hopper prior to the 
full injection stroke of the ram. With the stuffer feature, 


machine capacity is raised to about 30 oz. 













Che second portion of the cycle chart covers the op circuits. The “NX and blank code is applicable 
eration of machines having the stuffer feature only. The here also. The last column describes the machine event 
stuffer action may be cut out of the cycle if small mold that eventually results from action of the relays and the 
ings are being produced. Therefore, the chart describes solenoids as triggered by the original operation. 
the mode of operation for both the stuffer-off and stuffer With such a chart, it is a simple matter to follow the 
on conditions. The third section of the chart relates only complete workings of the control components in both the 
to manual sequencing when the automatic cycle is by electrical and hydraulic circuits as the machine goes 
passed. through its cycle. Further, if a malfunction occurs dur- 

The first column in Fig. 8 identifies which mode of ing any particular step, the fault can be identified by 
operation is in effect: automatic with preplasticizer; checking the energized de-energized condition of each 
automatic with stuffer off; automatic with stuffer on; component involved in that step against the chart. If 
and manual. The second column lists the individual steps the condition of the relay or solenoid does not conform 
in the operating sequence. For each step, the “Operation” to the chart data, the trouble has been localized. 
column recounts the mechanical occurrence (the pressing Automatic cycling is accomplished in the main by 
of a pushbutton, the tripping of a limit or pressure means of limit switches located physically so as to con 
switch, ete.) that triggers the events in that step. The trol the machine motions. In addition, there are two 
next group of columns are assigned to the circuit relays timers in the system. The first is marked as 77 and is an 
All relays that are common to both preplasticizing and adjustable 60-sec timer used to delay application of 
stuffers modes are identified solely by an R prefix (R1 high pressure to the injection cylinder and the start of 
R2, etc.) Those relays that are active only in machines filling by the preplasticizer. The second timer provides 
having a preplasticizer accessory are named PRI, PR2 the time delay needed to allow the plastics to cure o1 
etc. The designations SRI, SR2 and SR3 relate to thos harden after it is injected into the mold. Both timers 
relays furnished exclusively in the stuffer control circuits may be adjusted suit the particular plastics material 

If a relay is energized due to an operation, this fact being used and the dimensions of the parts being pro 
is made known by the “X” inserted in the correspond duced. 
ing chart column, A “—” mark indicates that a relay has 
been de-energized. If the relay is unaffected by the opera Acknowledgment 
tion, its column is left blank 

In a similar manner, a proup ol columns are assi med the information ae ticle | pased bs contributed 

by Rudolph Krasove electrical engineer of the Watson-Stillman 
to the solenoid valves linking the electrical and hydraulir Press Division, The Farrel-Birmingham Company, Ine 
a e ee : : Solenoids | nat ee rae 
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Fig. 8—Cycle chart presents the same information as does the a logical form to simplify a complete understanding of the 
schematic wiring diagram. The data, however, are available in machine operation. 
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Copper-inert Flexible 
Coil Encapsulation 


Vew butyl rubber compound is free of any corrosive effects on the 


copper wire, thus making it possible to use butyl for encapsulation 


of fine magnet wire coils. 


Material also meets a requirement for 


suitability in low-cost. high-production rate processes. This report 


cites results of development program and evaluation tests. 


COPPER-INERTNESS is the outstanding feature of a new 


exible butyl-rubber insulation developed for the po 


tential and current coils of General Electric’s new LOO amp 


Although overall re 


quirements were extremely severe they were not unique 


range watthour meter (Fig. 1) 


onsequently the same material should have many other 


ipplications, Specifically, the requirements called for 


1. Satistactory electrical characteristics 
» Ability to withstand repr ated thermal eycling from 

ms <;. to 30 
eflect 


desirable. ) 


without cracking or other 


adverse i(hlexible or semiflexible material 


Resistance to prolonged exposure to a maximum 
temperature of 130 ¢ 

No volatile byproducts 

No corrosive effect on fine magnet wire 

\ minimum 25-year life 


Suitability for high production rates 


&. Keonomy in processing and end cost 


Objections to currently available coil encapsulation 
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materials suitable for high-production rates are given 
iti lable | 


Butyl rubber was chosen as a starting point for these 
reasons: (1) It is an economical material. (2) It 
exhibits the basic characteristics for this type of applica 
tion. (3) Considerable background data are available 
on its use for the encapsulation of the current coil of the 
1.50 watthour meter as well as the encapsulation of 
instrument transformers. These applications have been 
successful because of the excellent properties of butyl! 
rubber: particularly its resistance to ozone and corona, 
tearing and abrasion, acids and alkalies: its high di 
electric strength; and the superior heat-aging proper 
ties. An extension of these benefits to fine magnet wire 
coil encapsulation 


appeared promising 


Iwo mayor problems however, had previously been 
encountered in attempts to apply butyl rubber to fine 
magnet wire coil encapsulation 

l. Sulfur Degradation. Elemental 


present in electrical-grade butyl to aid in vulcanization 


sulfur normally 
ind heat-aging is not completely tied up during the 


PLRCTRICA [FAC TURING 





Fig. 1--Left, uninsulated 
potential and current coil of 
the General Electric new 100 
amp range watthour meter, 
and, right, successfully devel- 
oped copper-inert butyl! 
rubber insulation system, 


curing process. In transformer applications, as well 
as in the 1-50 watthour meter current coils. where large 
conductors are used, the effect of the unreacted free 
sulfur on the conductors is negligible. In coils wound 
with 8-mil or finer magnet wire, however, the free sulfur 
will degrade the magnet wire insulation or attack the 
copper where the insulation is removed. 

2. Close Control of Processing Characteristics (Plas 
ticity, Scorch, and Cure). These characteristics must be 
closely controlled in a material suitable for a high 
production process: They are defined as follows: 

a. Plasticity. This is a measure of the fluidity of the 
compound, The material must be of low enough 
viscosity to permit molding without distortion of 
the coil. 

. Scorch. This is measured as the time it takes at a 
given temperature to start vulcanization. The mate 
rial must have a long enough scorch time so that 
there is no possibility of starting to cure before the 
molding operation is completed. 

c. Cure Time. This is the time necessary to complete 
the vulcanization. A short cure time results in 
better utilization of equipment and labor 

Lypical proc essing characteristics, as measured on the 


“Mooney Plastometer,”’ are shown in Fig. 2 


Study of Acceleration Systems 


The development of a new acceleration system for buty| 
was undertaken as the most promising approach to a 
completely copper-inert material. Initial work was 
carried on using a mineral-loaded electrical-grade buty| 


as follow Ss: 


Component Parts by weight 
GRI (Butyl gum) LOO 

Zine oxide ) 

Stearic acid > 
Plasticizers 


Investigations of various formulations finally led to 


one identified as ¢ ompound 141, free of elemental sulfur 


Table I1—Problems Encountered with Conventional 
Materials when Used for Fine-Wire 
Coil Encapsulations 


Material Basic problems 
Polyethylene Flows at 106 C 
Irradiated polyethylene High equipment cost 


Polyvinyl! chloride Heat stability and adverse effect on 
fine magnet wire 


Nylon High material cost 
Casting resins Temperature cycling and processing 


Buty! rubber Adverse effect on fine magnet wire 
and processing 


Cure = 32 min 
(20 points above 
minimum) 


- Scorch = 9 min 
(first observed rise) 


Reported plasticity = 234% 
(2min reading) | 


Time, min 


Fig. 2--Typieal “Mooney Plastometer” curve 
at 121 C for eleetrical-grade butyl rubber. 





and found completel satisfactory trom. the standpoint 


of both pProcessin ind tightness of cure 

Having produced an elemental sulfur-free compound a 
program wa next set up to accurately measure the 
dielectric treneth and resistances change ol en apsulated 
fine wire under severe aging conditions. The tests included 
precision measurements of the change In resistance of 
small bare copper wires molded in the new butyl com 
pound, and also measurements of the dielectric strength 
of bFormex twisted pairs embedded in the butyl, as a 


function of agin Linnie it an elevated temperature ol 
boo ( 


Resistance Measurements 


A two-stage molding tee hnique was used to completely 
surround the bare copper wire with the insulating mate 
rial. A Textolite laminate insert was first molded into the 
butyl under test, and the butyl then wrapped with 35 
to 40 turns of &-mil wire. Leads were attached and 
soldered The number of turns of wire necessary Was 
determined by the length of wire needed to obtain a 
resistance ot approximately ) ohms The wirewound 
insert was then molded between to additional sheets of 
butyl (hig 


in the rubber compound under test 


}) thus completely en apsulating the wire 


Figure 4 shows the change in resistance of the various 
compounds after 2700 hr aging at 135 ¢ \ silicone 
Lhe data 


are plotted as the percentage change from initial resist 


rubber encapsulated coil was used as a control 


ince. The compound with 2 parts elemental sulfur is the 
only material to show any significant etlect on the re 


sistance of the fine copper wire 


Dielectric Strength 
The eflect of acceleration 
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Fig. 3--Wirewound insert prior to 
molding for the resistance aging 


tests 


tion was studied using a modified ASTM wire insulation 


lest procedure lk ormex 


wire with 20 turns to the foot were molded in the com 


Twisted pairs of 8-mil single 


pound to be tested. Before placing on test, each sample 


was tested at 500 volts to detect any damaged twisted 
pairs 
Figure 5 shows the breakdown values of the Formex 


in butyl. Analysis of the results shows 


wire alter aging 
no deleterious effect from compound containing no ele 


mental sulfur 


New Processing Techniques 


One of the major problems in molded butyl insulation 
has been the necessity for vulcanization under pressure 
to prevent porosity. Normally this means that the com 
plete cure must take place inside the mold, which would 
require a large number of expensive molds for a pro 
duction rate of many thousands of coils per week. 

Le hniques have been developed by means of whi h 
the encapsulated coils can be cured outside the mold by 
use of a heated pressure chamber. This eliminates the 


necessity for many expensive molds 


Comparative Evaluation of Properties 


The new butyl formulation as cured in the pressure 
chamber was evaluated and compared to the butyl insu 
lation previously developed for watthour meter current 
coils and instrument intransformers on which years of 
satistactory service experience have been accumulated 
\ll physical, electrical and chemical properties were 
Table I 
the complete evaluation it was found that small 
distilled 


under a 50 microns 


found to be equivalent 

During 
umounts of waxy and oily deposits could be 
from the base compound at 150 ¢ 


vacuum. This was traced to two of the plastic izers, The 





Table li—Properties of Copper-inert 
Butyl Rubber Flexible 
Encapsulating Compound’ 


PHYSICAL PROPERTIES: 
a. Tensile strength (ASTM 
D412), psi 
. Modulus (at 200 per cent) 
. Elongation at break, per 
cent 700 
. Water absorption, per cent 
weight increase after 5 days 
in boiling water 4.7 
. Resistance to mechanical 
o—- Excellent 
. Specific gravity 1.3 
. Specific heat 0.36 
. Thermal conductivity, cal 
sec/cm*/deg C 6.4 x 10-4 


ELECTRICAL PROPERTIES: 
a. Dielectric strength (vpm 
for 18-mil sheet) 
b. 60-cycle power factor 
(ASTM D150), per cent 


c. Volume resistivity, ohms accelerated aging conditions 
cm? 


Fig. 4—Effect of insulation on 8-mil 


CHEMICAL PROPERTIES: 


. Ozone resistance 

. Sunlight resistance 

. Resistance to sulfuric acid 

. Resistance to sodium hy- 
droxide 


» 30 ee eg ee 
. Resistaneé to salt spray s 


single I ormex wite 


Copper -inert buty! 


| 


+~ Unmolded twisted pairs 


' 

i 

solution to this problem was a further refinement, Com ‘ 
pound 141A, utilizing a base formulation excluding the O Conventional buty/ 


offending plasticizers. This compound showed less than 


| per cent weight loss after 6 hr at 150 C under a 50 


400 600 
microns vacuum 


Tests on Individual Coils 


\ number of current coils have been molded in’ the 


141A compound and given accelerated aging tests at 


| 


800 1000 


Hours of aging at 


. : big. > Effect of insulation on &mil bare 
135 C in an air circulating oven. After over one year of 


iccelerated aging conditions 
exposure to this severe test, the 250-mil insulation showed 


no electrical failures when hi-potted at 7 kv; the 


noticeable effect was a softening of the butyl 


only 


Tests on Complete Meters 


Under the most severe service conditions, the current 


coil in the meter may be periodically subjected to a 
75 € ambient and a 55 C heat rise. Operating meters 
with compound 141A and compound 141 were there 
fore placed on accelerated life test continuously exposed 
to these conditions 

After 12 months, all of these meters were operatins 
satisfactorily (Fig. 6). As was expected, a slight oily 
condensation was noted on the glass covers of the meters 
containing the higher plasticized 141 compound, but no 
condensation was found on the compound 141A 


lated meters This accelerated aging test is 


continuing 
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“O16 -O.12 
Fig. 1--Typical hysteresis loop of 


a laminated core of annealed 
Thermenol. This sample is nomi 
nally 16 per cent aluminum, 3.3 


per cent molybdenum, balance iron 
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Thermenol—A New 


The non-strategic ternary system of iron-aluminum-molybdenum, de 


veloped by the authors and currently under heavy investigation as 


a high-temperature structural material, also shows great promise as 


a replacement for critical nickel or cobalt magnetic alloys. 


MATERIALS HAVING MAGNETIC PROPERTIES stmilar to trot 


are classed under the reneral heading ferromagnet 


Iron, nickel, and cobalt, or their alloys, represent the 
“soft” or ferromagnetic materials 

Iwo of these, nickel and cobalt, have for some time 
been classed as critical strategic element Recent de 
mands upon nickel and cobalt in the very important field 
of high temperature metallurgy has further added to the 


critical nature of these elements 


\. a result in recent years more emphasis has heer 
placed upon the development and improvement of the 


iron-base magnetic materials, One particular iron-base 


group of alloys that appears quite promising is the 


ternary 


system of iron-aluminum-molybdenum. called 


Phermenol This system is unique in that such alloys 
| 


possess excellent high temperature oxidation resistances 
ind stress-rupture strength in addition to the magneti« 
potential as tvpified by the hysteresis loop of Fis | \ 

















Static Magnetic Properties of Annealed Thermenol Alloys 





Nominal alloy 


composition D-C magnetic properties Heat treatment 
Fe plus initial maximum coercive’ residual max flux furnace heated furnace cooled 
Speci- perme- perme- force, induction, density, 
men ability ability oersteds gauss gauss* 
No. Al Mo u itn H, B, B, to for to for quench 
1 15 3.3 1515 11,900 0.129 3180 8560 1050 C 1 he ambient temp 
2 15 3.3 5430 99,100 0.026 3500 7070 1050 C 1 he 600 C 10 min H,O 
3 16 3.3 847 7,290 0.175 2310 6900 1050 C 1 he ambient temp 
4 16 3.3 3636 17,600 0.148 2228 6930 1050 C lo he 600 C 10 min " 
5 16 3.3 6940 130,400 0.012 2470 5630 1050 C 1 he 600 C 10 min H,O 
6 16 3.3 7750 47,000 0.020 1750 6120 1050 C 1 he 700 C 10 min oil 
7 16 1.5 4950 94,800 0.027 3300 6710 1050 C 1 he 600 C 10 min H,O 
8 16 3.0 6578 113,000 0.017 2666 5710 1050 C 1 hr 600 C 10 min H,.O 
9 16 3.5 6310 89,300 0.012 2040 5640 1050 C 1 he 600 C 10 min H,O 
10 16 4.0 5600 82,610 0.016 2490 5600 1050 C 1 hr 600 C 10 min H,.O 
| 15 3.3 6390 145,000 0.017 3640 6930 (same composition and treatment as No. 2 except 


with laminations pressed flat) 


°AtH 0 oersteds. ** Withdrawn ra 


“Soft” Magnetic Alloy 


twofold investigation of this system has been made by num (Sendust) systems. An outgrowth of some of this 
the U.S. Naval Ordnance Laboratory, and the high tem work was in evidence during World War Il, when the 


perature and structural preperties of these alloys pre Japanese substituted hot rolled iron-aluminum alloys, 


viously published. (6)(7)* Some of the more important containing about 16 per cent aluminum, for nickel-iron 


magnetic properties of the Thermenol alloy system are magnetic alloys. Following the war, Masumoto and 
discussed in this article. Saito (4) 
Historical Background. As early as 1902 Barrett, 


Brown, and Hadfield (/) investigated the magnetic prop 


reported 4 maximum permeability ( jim, ) ol 
9,000, initial permeability (og) of 4100, and a coercive 
force (H.) of O.O4 oersted on their hot-rolled sheet 


erties of iron-aluminum alloys containing up to 5.5 per iron-aluminum alloy containing nominally 16 per cent 


cent aluminum. Practically all of the early work was aluminum. 


confined to alloys containing less than 10 per cent The initial work of the Naval Ordnance Laborator 
aluminum. It was not until the 1920's and °30’s that any dealt with the binary iron-aluminum alloy Alenol) 
serious metallurgical effort was made on alloys contain containing nominally 16 per cent aluminum. After estab 
ing higher percentages of aluminum. One of the most lishing suitable melting, hot rolling, and warm rolling 
notable investigations of this period was conducted by procedures high yields of good quality sheet alloys were 
Sykes and Bampfylde. (2) Little attention was focused on produced, (5) (6) Concurrently, magnetic and metallus 
the magnetic characteristics of iron-aluminum binary rical studies were made on the effects of adding addi 
alloys until H. Masumoto (3) reported his investigations tional component metals to the binary alloy In these 
of the iron-silicon, iron-aluminum, and iron-silicon-alumi illoy studies iron-aluminum base alloys were produced 

with numerous metallic elements and combination oO} 
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hig. 


Progressive stages in the rolling of Therm- 
enol—from cast slab to warm rolled strip and tape. 


elements added 7) The aluminum content of the mag 
netic alloys was confined to the range of about 10 to 18 


per cent 


Alloy Preparation 


Before conclusive magnetic results can be obtained on 
most materials it is necessary to produce the material in 
the form of thin sheet. From this sheet, ring laminations 
These laminations are then stacked, heat 
treated, and tested, 


ité punched 


In the preparation of Thermenol alloys the following 
briefly stated, general steps were followed: 

1. Melting of the alloy was performed in a controlled 
atmosphere induction melting furnace. Wet and = dry 
hydrogen was used to purify the iron. Carbon, occasion 
ally used to deoxidize iron, was not employed here be 
cause of the danger of entrapping carbides in the alloy 
After the iron ts 


treated, the furnace chamber is evacuated, removing the 


and degrading the magnetic properties 


hydrogen. The chamber is then filled with helium and 
the aluminum and other elements are charged to the 
melt. Following this, the alloy temperature is adjusted 
and the melt is poured into a suitable mold. 

2. The resulting ingot is then hot rolled at about 
1050 C (1922 F) to approximately YQ in. thickness 

}. Following the hot rolling operation the material is 
warm rolled (rolled below the reerystallization tempera 
(1067 F) to the desired finished 


lron-aluminum base alloys have been rolled 


ture) at about 575 ¢ 
thickness 
to as thin as 0.000125 in. in limited width in a thin 
gage rolling mill, Figure 2 shows the stages of processing 
from cast slab to finished thin gage sheet and tape 

Ring laminations were punched from the various iron 
aluminum base alloy strips using conventional punching 
techniques. Figure 3 shows punched strip and lamina 
tions. The laminations used in this investigation measured 
loo in, ID, 2 in. OD and 0.014 in. thick. 


tions have on their flat surfaces a natural oxide coating 


These lamina 


composed mainly of Al,O This coating is formed dur 


ing the hot and warm strip rolling operations and pro 


vides an excellent electrical insulation between lamina- 


tions The ALO 


coatin also serves to prevent the 


142 





i 


hd 


laminations from welding together during the annealing 
treatment in a hydrogen atmosphere. 

During annealing the laminations are clamped to 
gether in stacks. When quenching in water is required 
to yield the optimum magnetic properties, care was 
exercised not to stack an excessive number of lamina 
tions together. This would create a massive body of 
laminations and prevent 


rapid heat removal during 


quenching. All heat treating was performed in an atmos 
phere of pure dry hydrogen. Whenever it was necessary 
to quench the laminations in water, the annealing cham 


ber was purged with helium just prior to quenching 


Magnetic Properties 


After investigating the magnetic properties of many 
iron-aluminum base alloy systems it was concluded that 
the iron-aluminum-molybdenum alloy system showed the 
greatest magnetic potential. (7) Some of the more im- 
portant static magnetic properties of these iron-aluminum- 
molybdenum (Thermenol) alloys are summarized in the 
table 

The iron-aluminum base alloys containing from about 
10 to 20 per cent aluminum undergo order-disorder 
transformations during heat treatment. This phenomenon 
makes alloys falling within this range quite structure 
sensitive. As a result, variations in the annealing cycle 
have a profound affect upon the magnetic properties. 
Phis is especially true of the cooling cycle between 600 C 
(1112 F) and room temperature. This effect may be 
shown by comparing the properties of specimens 3 
through 6 in the table. The slowly cooled cores (ordered ) 
zenerally exhibit low permeabilities, high coercive force. 
and higher saturation, while the rapidly cooled cores 
(disordered) exhibit high permeabilities and low coer 
cive force. From this partial collection of data one can 
readily see the flexibility of magnetic properties attainable 
hy varying the heat treatment. 

Variations were made in the aluminum and molyb 
denum contents of the Thermenol system. After investi 
gating the various systems it was concluded that the 
alloys in the range of about 15 to 16 per cent aluminum 


and 2.5 to 3.5 per cent molybdenum appeared most 








Progress Report on 
Commercial Development of Thermenol-Type Alloys 


As PART OF A CONTINOUS PROGRAM of providing readers with the latest available 
information on new materials suitable for electrically operated machines, appliances 
and equipment, the staff of ErecrricaL MANUFACTURING has conducted a partial 
survey of potential suppliers and users of Thermenol, Alfenol and similar iron 
aluminum alloys to determine commercial interest and availability. The following 
statements were obtained in the course of the survey and are indicative of interest 
in both magnetic and high-temperature structural applications of these alloys: 


from: The Duraloy Company, Scottdale, Pa. 
reported by: Earl M. Anger 


The non-strategic alloy Thermenol, with 
16 per cent aluminum and 3.5 per cent 
molybdenum, has been successfully air 
melted at the Duraloy Co., and com- 
mercial castings, both static and shell 
processes, produced for experimental trials. 
Production includes centrifugally cast 
tubes from 3 to 14 in. OD with wall thick- 
nesses of 4% to 11% in. Photograph shows 
samples of tubing machined with various 
finishes. 

Commercial orders have been filled for 
magnet pole pieces; the magnetic proper- 
ties obtained were beyond expectations. 

Machinability of castings and tubes per- 
mits routine methods to be applied without 
difficulty. Castings have been hot worked 





into various forms with success using from oil ash has been greatly eliminated, 
temperatures above 1200 F. Corrosion by Thermenol has considerable abrasive re- 
both sulphur and vanadium compounds sistance as the alloy work hardens rapidly. 


; from: Universal-Cyclops Steel Corporation, Bridgeville, Pa. 
reported by: W. L. Bruckhart 


We have produced Thermenol (16 Al, 3 Mo, bal Fe) and are currently interested 
in the Fe-Al alloy family, especially those alloys containing between 6 and 16 per cent 
Al, with and without other additions. Universal-Cyclops Steel Corporation considers 
this family of alloys to be of great interest. But a large amount of development work 
must be done to make them “commercial” especially in the melting of these materials 
Current practice is to make 1000 lb heats by inductive melting. 

Applications which appear to be of major interest are: Honeycomb for aircraft 
structural uses, sheet and bar for furnace and other high-temperature applications 
under oxidizing conditions, and thin gage strip of Thermenol or Alfenol for magneti: 
applications. Much of the output is going into a wide variety of experimental 
applications. 











from: The Carpenter Steel Company, Reading, Pa. 
reported by: W. S. Eberly, metallurgist, Special Alloys 


During the past year we have manufactured several experimental melts of the 
Thermenol analysis for laboratory surveying purposes. We expect to continue in this 
direction until we can accommodate the analysis on production facilities. It is our 
intention to remain in close contact with this class of alloys as we feel Thermenol 
has a bright future due to its resistance to oxidation and also can replace high nickel- 
iron alloys in certain magnetic applications. 


from: Vacuum Metals Corporation, Syracuse, N.Y. 
reported by: A. M. Askoy, chief metallurgist 


Our experience with these alloys is limited. So far, we have vacuum melted and 
processed several Thermenol and Alfenol types. Presently one of our customers is 
evaluating magnetic properties of Alfenol 12. It is our opinion that these alloys 
are sensitive to hot working, particularly in large sizes, and they require special 
attention throughout processing. 


from: The Glenn L. Martin Company, Nuclear Division, Baltimore, Md. 
reported by: W. A. Maxwell, chief, Materials Section 


While we are quite interested in the alloy, we are not and will not be a source of 
supply. We have conducted a research program on the material to determine its 
physical properties and corrosion characteristics and have prepared and worked the 
alloy by various techniques. However our interest is confined to structural uses and 
the preparation of corrosion resistant parts. We have published the following report, 
“Preliminary Investigation of Alfenol-Thermenol Alloys,” ER7364. The Technical 
Information Division of Oak Ridge National Laboratory (AEC) has requested per- 


mission to republish this report and copies should soon be available from them, 
not from us. 


from: Thompson Products, Inc., Cleveland 17, Ohio 
reported by: John C. Sawyer, Staff Research & Development 


During 1954-55 Thompson Products, Inc. was engaged in a project sponsored 
by the Bureau of Aeronautics to evaluate Thermenol as a potential jet engine com- 
pression blade material. This project pioneered not only in the production of sub- 
stantial quantities of Thermenol bar stock for property evaluation, but also in the 
production of jet engine compression blades for test. Thompson Products, Inc. does 


not produce Thermenol other than for its own use as material for prototype aircraft ’ ? 
components, 


Other activity 


Jones & Laughlin Steel Corporation, Pittsburgh, Pa.: Has produced hot-extruded 
rounds, H-sections and T-sections from billets of Thermenol cast by the Duraloy 
Company. 

Westinghouse Electric Corporation, Material Engineering Department, Pittsburgh, 
Pa.: Is engaged in an active development program dealing with the Thermenol-type 
alloys. 

Battelle Memorial Institute, Titanium Metallurgical Laboratory, Columbus, Ohio 
Has published the report “Memorandum on the Present State of Development of 
Iron-Aluminum Base Alloys,” by V. W. Ellzey, Nov. 25, 1955. Appendices include 
extensive bibliography, references to additional development activity, mechanical 
properties and processing methods. 











interesting for magnetic applic ations. When the aluminum 
content exceeds about 17 per cent, the permeability drops 
to a very low value, and the alloy approaches a para 
magnetic condition, 

Figure 1 shows a typical hysteresis loop of an alloy 
containing nominally 16 per cent aluminum, 3.3 per cent 
molybdenum and the remainder substantially iron 

Thermenol type alloys are quite unlike most other mag 
netic materials in that they are not as severely affected 
by externally applied strains. Heat-treated laminations 
when pressed flat invariably show some increase in most 
static magnetic properties. This effect may be seen by 


2 and 11 in the table. ¢ ompression 


comparing specimens 
loading beyond that necessary to flatten the laminations 
only serves to degrade the magnetic properties 

Excessive quantities of mischemetal were added to 
lhermenol alloys to aid in their friability, and subsequent 
use as a dust core material. When about 0.25 per cent 
mischmetal is added to iron-aluminum base alloys con 
taining molybdenum the resultant alloy possesses a very 
fine cast grain size and a brittle phase enveloping each 
grain. Crushing this alloy into a fine powder is readily 
accomplished. 


Other Physical Properties 


Thermenol alloys possess many other beneficial phys 
wal properties. Some of these effect the magnetic char 
acteristics directly 


while others contribute by product 


the finished 
magnetic component, The outstanding added properties 


properties which may furthes 


Improve 
include 


Core Losses. The Thermenol alloy containing about 


16 per cent Al. 3.3 per cent Mo. remainder substantially 
Fe. has a resistivity of about 162 microohm-cm in the dis 
ordered quenched } condition. This very high resistivit 
vyreatly reduces the dynamic losses due to eddy currents 
in the material. Coupled with this high resistivity is a 
rather low coercive force which minimizes the hysteresis 
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Warne-rolled Thermenol sheet 


big. 3 


that has been punched and formed 


loss. Thus this material possesses a minimum total core 
loss during operation 

Magnetic Anisotropy. Through the use of a torque 
magnetometer it was found that annealed polycrystalline 
iron-aluminum base alloys possess a low inherent mag 
netic anisotropy. Or stated in another form there are no 
significant easy or hard directions of magnetization. This 
low magnetic anisotropy is a valuable property in sensi 
live rotating type components 

Reproducibility of Magnetic Properties. By using 
the extremely sensitive properties ol permeabilities and 
coercive force as a gauge, it was found that good mag 
To cite 


an example of this. two melts of the same charge com 


netic reproducibility is possible in these alloys 


position were made several months apart and the varia 
tion in maximum perme ability was less than | per cent 

Density. Because of the rather high aluminum con- 
tent of the Thermenol Ly pe alloys, the density is somewhat 
lower than most magnetic alloys. The measured density 
of these alloys varies between 6.5 and 6.6 em per oe 
depending upon the exact composition of the alloy. This 
represents a 15 to 23 per cent weight advantage over 
other common iron- or nickel-base magnetic alloys. This 
property can be best utilized in electrical design where 
weight saving is an important consideration 

Hardness and Wear 


rriiniuiin moly bdenum by inf 


Resistance. The iron-alu 
alloys possess a high inherent 
hardne ss even alter arin aling The hardness of annealed 
Thermenol is about 310 Brinell. This is considerably 
higher than nickel-iron alloys where the annealed hard 


of 120 Brinell 


lron-aluminum base alloys especially those containing 


ness is in the vieinit 


higher aluminum plus molybdenum, work harden readily 
when subjected to abrasion. This property plus high hard 


ness make Thermenol ideally 


ponents subjected to frictional wear such as magnetic 


suited for magnetic com 


lape recording and play-back heads. In these applic ations 


wear resistance. low eddy current loss. and high per 


meability are essential 


Corrosion Resistance. The Thermeno! type alloys 


possess an excellent resistance to attack by many varied 
corroding mediums é such iis oxidizing a ids Com 
mon bases. salt water. and organic acids. In addition. they 


(Continue 
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urrent Trends in 


MICHAEL FARR, Editor Design 


London, England 


ritish Product Design 


Four diversified examples from the field of electrically 


operated 


equipment are discussed by a British authority on industrial design. 


BRITISH PRODUCT DESIGN HAS SILOWN a marked improve 
Designed for widely differ 


ce scribed here have been 


iment during the past decade 
ent uses, the four items 
elected from the field of electrically opel ited equipment 


reflect current trends 


|! Evolutionary Design of Transformer Tanks 


Better appearance and efheiency for transformer tank 
in the evolvin 
{ Metropolitan-Viekers Ltd Ihe tanks 
Ii 1-1) hold the 


electrical transformers 


ie been two of the aim design polies 
shown here 
windings and the cooling oil of 
They are made of sheet steel and 
withstand considerable 


einforced to internal pressures 


llowever, the larger sizes had reached the dimension 
ind weight where they present major problems in trans 
ortation, both for road and rail 

In 1947 the 
vhich departed from the 


rounding the ends of the tank 


company produced a design (big 1-2) 


earlier rectangular shape by 
Subsequently, in L954 
further modifications were introduced to provide curved 
profiles at the top and bottom (Figs. 1-3 and 1-4) 

The a | changes ret sulted Inh SEeVE ral CCOTOTLES Lhe new 
outline conforms more closely to the shape of the core 
and windings and thus reduces the oil content. The 
curved forms produce greater strength to withstand in 
ternal pressures and the consequent reduction in. stiffen 
ing ribs saved both weight and welding man hours. Less 
steel plate is now used and the consequent slimness makes 


the tanks more easily transported by rail 


Despite the technical and economic reasons for and 


ivainst splitting a three-phase transformer into three 


single-phase units, the latter of course materially assists 
transportation. This was an factor in the 


case of the 


important 
1954 model which was shipped to Spain for 


i hydroelectric installation. 


ll—Redesigned Offset-Litho Printing Machines 


Ofhee appliances range from the filing cabinet to the 
electronic accounting machine with nearly 18.000 parts 


In Britain, ofhce equipment comes from a_ relatively 


young industry, susceptible to frequent technical devel 
opments and design changes in order to keep pace with 
ew ideas on speed and efliciency and new standards of 
taste in oflice furnishing 

Indicative of the changes that are takin place is the 
making 


offset-litho printing machines The original model (Fig 


design program of Rotaprint Ltd., a company 
11-1) with a printing area of 1744 in. by 13 in. was so 
successful in operation that no major technical structural 
modifications were made when the company decided to 
improve its appearance. It consisted of two case side 
frames to support the rollers, and an exposed welded 
tubular steel frame. For the new ‘ig. I1-2) 
Rotaprint called in a consultant designer, A. B. Kirk 
bricte 


version Ki 


to work with its team of development engineers 





The 1946 Version of Metropoli- 
Transformer tanks required 
bolting at the joints to withstand 


big. I-l 
tan Vicker’s 
heavy 
oil pressure. On earlier tanks the channel 
section ribs were mounted with flanges 
here they are reversed to form 
$3,333-kva_ single-phase 
unit of a three-phase bank of trans- 
formers is shown here. Maximum voltage 
120 kv. All illustrations show tanks with- 
out their radiators or heat 
Fig. 1-2--A 1947 improvement on the 
tank, fitting the coils more 
(10,000-kva_ single- 


outward: 


i box section. A 


exchangers 


rectangular 
closely at the ends 


transformer, one of a bank 
voltage 254 ky) 
tanks of 
tubular 


ingle pha e 


one of a bank of three 
hig. 1-3 of three 


pharse transiormer 
Maximum voltage 165 kv 

With no attempt to run the 
of the tank into continuous curves, thi 


Maximum 
Fig. 1-4 -Model showing three 

1954 design Note the welded 
teel supports for the oil 
neater than the more common 


shoulders 


configuration is economical conservator 


At the same time which are 
5 O00-kK va 


latest (1954 
to fabricate and to use 


enhanced tructure shown in Fig. 1-2 


the appearance i ingle-iron 





Cast side frame ‘ 


» Tie bar 


FIG. 11-2 


Sheet steel 


\ ‘) 


rim structure 


hig. 1-1 


exposed mechanism and unsightly tubular steel legs. Fig. 1-2 


Original model of offset litho printing machine with 


For the new model, a sheet steel rim structure was used to 
upport the heavy side castings which carry the printing rol- 
lers. The relationship between these two structural elements 
ire shown in this drawing. Fig. 11-3 The redesigned version 


hown from the “delivery” side. The machine is almost totally 


enclosed for cleanliness and good appearance, Main controls are 
on the left. Fig. IL-4 


irols has a printing area of 174% by 13 in. The feed mechanism, 


The large machine with automatic con- 


hown here, has been designed in a compact, efficient unit with 
the minimum of pneumatic tubes and pipes to obstruct opera 


ion and collect dust. This model uses a %-hp motor 


The tubular stand was discarded and the case side-frames 
were supported on two bent sheet steel rim-legs (Fig 
11-3) 

Porcelain enameled sheet-steel side panels are used to 
enclose the machine. All the controls were replanned for 
easy operation so that now it takes a new operator only 
i few days to become accustomed to the machine. Worth 
noting is the diecast plate for pushbutton controls and 
the cast aluminum handles, satisfyingly precise in their 
neat details and finish (Fig. [l-4). Most of the mechanical 
moving parts are enclosed, but are easily accessible for 
marketed in the U.S.A. as 


maintenance The new model 
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the Miehle Lithoprint 17 


vard of floor space 


occupies little over a square 


ii—Automatic Weighing Machine 


This weighing machine is a good example of the con- 
fidence that can be inspired in an engineering product 
by giving it an attractive appearance. In Fig. III-1 the 
former model shows how many of the moving parts were 
exposed to the dust-laden atmosphere often associated 
with its operation. This simple weighing unit is mounted 
crudely on boards and a cast iron frame. 

The company, Southall and Smith Ltd.. realized that 


( TURING 





FIG. U-1 FIG. UL-2 


Fig. IIl-1-—-Early model of a weighing 
machine on crude base with moving parts 
exposed. Fig. III-2—-A single unit of the 
contemporary redesigned automatic ma- 


an improved appearance would aid sales and called in a 
consultant designer. John Barnes of Allen-Bowden Ltd 
111-2) the first 


aim was to produce a gravity diecast housing for the 


For the designer’s new version (Fig. 


improved mechanism. His solution allows the units to 
be mounted two, three or four abreast on stands or on 
the wall (Fig. IL-3). Common end castings and distance 
pieces are used. 

for easy maintenance, four distinct subassemblies can 
be removed separately. Dust extractor pipes are now 
integral with the machines and are located inside where 
the top of the casting overhangs the lower part. When in 
use these machines are usually complete with an elaborate 
arrangement of ducts for piping the weighed materials 
into bags which. of course. are travelling along the con 
veyor system of the packaging machine. Nylon bearings 
are fitted to obviate lubrication, which ensures that the 
material being weighed cannot be contaminated by oil 

The machine normally handles granular substances 
and, according to the weight and product, can operate 


from 16 to 30 weighings per min in a range of | oz 


to 4 Ib. 


IV-Portable 12-in. Television Receiver 


Phe development by Murphy Radio Ltd. of their TV re 
ceiver No. V230 (Figs. [V-1, [V-2) was one of those rare 
instances in the industry where the cabinet was not de 
signed to clothe an already existing chassis; both were 
evolved at the same time. Early experiments with con 
ventional cabinet construction proved to be unsatisfac 
tory and it was decided to develop molded fibre shells 
However, the technique of low-pressure molding called 
for a minimum taper of 14 deg between any two opposite 
sides, as against | deg in conventional molding 


The drawings in Fig. [V-3 show how ideas develop 


chine mounted on a table stand. In this 
version the glass-faced 
and the controls are within easy reach of 
the operator Fig. 1-3 


FIG. HLS 


units showing the motor drive and joined 
inspection panel delivery shutes. Note the sloping, easily 
cleaned surfaces, This is a useful feature 


in this type of equipment 


A bank of four 


beginning with a one piece molding, A. The alternative 


was to have two halves joining along a horizontal centet 
line, but the result, B, was equally peculiar, A joint alon; 
the vertical center line produced better results, 


a pointed front, ¢ 


though 
was obviously impossible. By puttin, 
more taper at the rear than at the front the final shape 
D, was adopted with a further modification that enabled 
both halves to be 


saving costs, 


molded from the same tool, thus 


Further design elements and steps are shown in Fig 


1V-4 through IV-7. 
Murphy had hoped originally that the conventional 


rubber mask and armored glass front could be replaced 


with a transparent plastics molding. This would have 
meant a considerable saving, although there was no way 
of proving that the plastic would have a sufliciently high 
safety factor. Some of the plastics masks produced stood 
up to the accepted ball-drop test, but to make certain 
Murphy decided to implode a number of tubes to see 
what happened. In every case the tube completely 
shattered the mask and it was found that not even a 
'4-in. sheet of Perspex acrylic succeeded in providing 
protection. Thus a return was made to the rubber mask 
using a laminated glass front, which is elegant, neat and 
completely safe. It provides an absolute dust seal and 
a tinted screen at the same time 

The mechanical design of the V230 was dominated by 
the cabinet. The fibre material is not as rigid as wood 
therefore the chassis had to be designed as the weight 


When the receiver is lifted by the 


handle the chassis carries the weight 


carrying structure 


when it stands o1 
the table the same applic s. The two halves of the cabinet 
are held together by 
four mounting bolts. A lower limit to the size of cabinet 


Around 


a diecast strip that incorporate 


obtainable was set by the 12-in. aluminized tubs 
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FIG. IV-1 


19%) 4 


it almost a full complement of component parts had to 
he incorporated, The speaker is housed horizontally on 
the top face of the cabinet. Although this is the first 
British set to adopt this practice it is not uncommon in 
the L.S.A. For acoustic reasons the top of the cabinet 
was selected as the best place for the speaker; any side 
mounting would be unsatisfactory if the set were placed 
close to a wall 

The design of the channel-changing turret was intlu 
enced by the compact cabinet and chassis. The turret 
circuit consists of a double-triode cascode amplifier fol 
lowed by a triode-pentode oscillator and mixer. It had 


to be desiened smaller than the firm’s standard turret 


Kig. 1V-l1—-Murphy Radio's 4230 12 
in. portable television, with cabinet 
shell of molded fibre. Speaker is 
mounted beneath the carrying handle 
at the top. Fig. IV-2—The new V230 
compared with Murphy's conventional 
12-in. set. Although the picture areas 
are identical, note how the front of 
the V230 seems to be “all picture.” 
Fig. 1V-3—The development of cabi 


net shape. (See text.) 





| serescences on the { abinet have heen remove d wherever 
possible 

Owing to the split cabinet construction, the rear panel 
interlock arrangement common in U.S.A. design is not 
feasible. A neat solution is the plastics assembly for the 
power line plug. Insertion of the plug provides an effe« 
live interlock by covering tapping adjustments and fuses 
Servicing can be carried out only when the plug is with 
drawn and the set thereupon becomes completely isolated 

This Murphy portable TV receiver was among the 
examples of best British design of durable consumer 
goods shown at the first exhibition at the new Design 
Center for British Industries in London. C 
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big. IV-4—Mock-up of the V230 com 
pared with the final model. Note how the 
appearance achieved unity when a light- 
colored finish was used. Fig. IV-5—-Thi- 
exploded drawing illustrates the ease 
with which the V230 may be uncased. 
After removing the transparent plug 
molding, right, it is necessary only to 
remove the four bolts that secure the 
handle and vertical trim. The two halves 
of the molded cabinet can then be parted. 
Fig. 1V-6--The ingenious plastics as 
sembly accommodating the line plug can 
be removed to render the receiver com- 
pletely dead. When it is in position the 
high voltage components are completely 
enclosed, but the tapping panel and fuses 
ire still visible through the transparent 
cover, Fig. IV-7—General chassis ar 
rangement of the V230. Speaker is hori- 
zontally mounted at the top; the turret 
assembly and associated tubes can be seen 
bottom, left. The legs which support both 
chassis and cabinet are shown below 
right 


FIG. IV ah 
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Progress Reported in 
International Motor Standards 


Under pressure of European countries wedded to the 


metric system, many representatives at the International 


klectrotechnical Commission 


meeting in 


Germany last 


luly favored a single metric standard for motor dimen 


sions. U.S. and British delegates have supported NEMA 


dimensions but would 


ards involving both inch and metric 


consideration. 


VM. SCOTT HANCOCK 


FURTHER DEVELOPMENTS IN THI 
MOVE toward obtaining an interna 
dimensions of 
motors took 
place at a meeting of Sub-committee 
2B Dimensions of Electric Motors 
of the lectrotech 


nical Commission, held in’ Munich 


tional standard for 


three phase induction 


International 


Germany on July 5 and 6, 1956 
This sixth meeting of the subcommit 
tee was attended by 49 individuals 
representing 20) countries and the 
Standards 


these countries were 


International Organiza 
tion Among 
Hungary. 


Russia, Czechoslovakia 


Yugoslavia Rumania, India Japan 


and South Africa, as well as “West 


ern” nations 


COM promise on 


dual 


Sizes. nou 


stand- 


under 


Three items on the agenda were 
discussed, as well as one new item 
not on the agenda 

In a report of the last meeting 
(held in January 1954) published in 
the May 1954 issue of ELecrricar 
MANUFACTURING, ©. W. Falls of Gen 
eral Electric Company showed that 
agreement had been reached to pub 
lish a double series of dimensions, 
one being the NEMA Series, and the 
other a Metric Series closely approxi 
Phese 


viven in Table I for motors of 414 


mating it dimensions are 
in. height to centerline and larger. 

These data together with tables for 
diameters of holding down bolt holes 
were published by the TEC in 1956 
in publication No. 72 

\t the 1956 meeting the represent 
atives from India announced that 


India had decided to change to the 


metric system, but expected the 
change to be gradual. They recom 
mended that the two series shown in 
the previous report be abolished and 
a single series substituted for them. 
They recommended that this single 
series use the NEMA E, BA and 2 I 
dimensions shown in Table | and use 
the dimensions from the metric series 
for dimension D and for the diamete 
of the hole for the holding down 
bolts. The holding down bolt holes 
in the Metric Series are consistently 


NEMA 


Series. as much as 0.18 in. on one 


larger than those in the 
frame size 


This proposal generated much 


spontaneous enthusiasm. However. 
since it had not been on the agenda, 
the various National Committees had 
not had an opportunity to consider 
it. Action was taken (1) to refer this 
proposal back to the National Com 
mittees with a request for quick a 


tion, (2) to appoint a subcommittee 


to act on replies received, and (3) 
to request that this committee meet 
early in December. It appeared prob 
able that a 


Standard could probably be attained 


single International 
if the United States and France would 
agree to adopt and support this com 
promise proposal. 

Dimensions of Motors. Stand- 
ardization of dimensions of motors 
of less than 41 


line was a new item on the agenda. 


in. height to center- 


The Secretariat had made a proposal 
that was in effect an extension down 


ward of the Metric Series shown in 
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Table I—Dual System of Inch and Metric Motor Sizes 
Agreed Upon by IEC Subcommittee 2B in 1954 

















Dimension D E BA 2F 
— NEMA Metric! NEMA Metric NEMA Metric NEMA Metric 
rame 
No. in mm mm) in mm mm in mm mm in mm mm 
182 4% 114 112; 3% 95 90| 2% 70 70; 4% 114 125 
184 “ ” 5% 140 160 
213 5% 133 132| 4% 108 106| 3% 89 85| 5% 140 160 
215 ” “ « a 178 190 
254 6% 159 160' § 127 125| 4% 108 100| 8% 210 190 
256 “ “ “ 10 254 224 
© - 284 7 178 180, 5% 139 140; 4% 121 112) 9% 241 224 
| 286 - . 11 279 ©2560 
; 324 8 203 200, 6% 159 158 | 5% 133 125 | 10% 267 250 
br Fo pal 326 : “ “ (12 305 «280 
; 364 © 223 6! 7 178 178| 5% 149 140|11% 286 280 
* . Identification of letter dimensions of 365 “ “ “ 12% 311 315 
proposed motor standards, Tables I and 404 10 254 250| 8 203 200| 6% 168 160'12% 311 315 
Il. 405 ” ; « oe 13% 350 355 
444 11 280 280| 9 228 225| 7% 190 180 | 14% 369 355 
445 ” i a | 16% 419 400 
504 12% 318 315/10 254 250' 8% 216 200\'16 406 400 
505 " “ e | 18 458 450 
203 5 127 125; 4 101 100; 3% 79 80, 5% 140 160 
204 “ “ 6% 165 180 
224 5% 140 150; 4% 114 112; 3% 89 90; 6% 171 180 
225 i “ " 7% 190 200 
lable |. France and Holland both 
proposed some eee the Table tl-Suggested IEC Series of Motors Under 4'2-In. 
Secretariat s propos: decisio as . . 
, 1 - - ‘4 bI ae Center Height in Inch and Metric Dimensions 
reachec o send a double series as 
presented in lable II to the National SSE 
Committees for study and comment Dimension D E BA 2F 
It should be oted that th NEMA : 
eee ee, oe NEMA NEMA Metric: NEMA Metric NEMA Metric NEMA Metric 
and Metric Series differ much more Frame 
in this proposal than in Table I for No. in mm mm) ing mm mm) ing mm mm) ing mm mm 
the larger size motors. 100 160 63 112 
Shaft Dimensions. At previous 66 4% 102.4 100! 5% 149 160 3% 79 £«63| & 127 + 140 
meetings of Subcommittee 2B it had 56 3% 88.8 90! 4% 124 140; 2% 70 66 3 76 112 
| ee oreed not t tter tt ‘ 80 125 50 100 
— oe a re oe 48 3 76 (75)| 4% 108 (118)) 2% 63 (47)| 2% 70 (95) 
pare standards for shaft extension 71 112 45 90 
dimensions until horsepower ratings 42 2% 665 63) 3% 88 100, 2% 52 40| 1% 42 80 
56 90 36 71 
had been assigned to frames. Since 50 80 32 63 
the 1954 meeting. however. a work ° : a ee ee 
ing £ roup had met ind re ommended 
the adoption of certain standards for Table tll-Suggested IEC Dual Standards on Shaft Dimensions 
shafts. These were all in metrie di and Torque Ratings 
+ » mensions. Shaft dimensions were not 
associated vith fr: e s1Zes but 
ee a a ee eee DIAMETER LENGTH Max. cont. 
rated continuous torque limitation EMA Metric NEMA Metric rated torque, 
was specified for each shaft size. The in. mm mm in, mm mm kg-m 
« . 
recommendation specified not only "% 12.7 14 1% 38 30 24 
shaft extension diameters. but also % 15.7 16 1% 47.5 40 36 
the lengths of each extension. Con (18) (40) .53 
sideration of this roposal was or Ya 19.05 19 2% 57 40 67 
ee — ae ~ 22.2 22 2% 57 50 1.12 
the agenda 24 50 1.5 
The United States representative 1% 28.6 28 3 76 60 2.65 
1% 31.7 32 3% 86 80 4.25 
proposed a second series which cor 1% 34.9 3% 95 ° 
responded with NEMA) Standards 1% 38.1 38 4% 111 80 7.5 
e co itter er conside rie 1% 41.2 42 4% 122 110 10.6 
The Subcommittee. after considerabl 1% 476 48 5% 143 110 ‘7, 
discussion, recommended adoption of 2\% 53.9 55 6% 162 110 OB. 
the values given in Table IIL. 2% 60.3 60 7% 181 110 . 
5 , 7 9 
The torque values are subject to 2% 66.8 a Th 200 <a 50 
recalculation and minor adjustment 2% 73 75 8% 219 140 80 
They are about 25 per cent higher > : ; 
than corresponding values encoun 170 125 
Continued on page 292 * Specific values were not determined at the meeting, but will be made to conform to the general ; 
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A Stable Radio Receiver Tuner 


Careful design which includes molding 


ver ribbon tuning elements in an ex- 


stable 


tremely ceramoplastic provides 


frequency stability approaching that of 
a crystal oscillator in a 20——70 me radio 


receiver tunel 


X. KR. HARTER 
ipervisor Engineer. Communacation kq 
i Divisio AVCQO) Mic. Conponari 


lit NECESSITY FOR INCREASED COMMUNICATIONS between 


numerous small groups in certain military operation 
prompted the development of equipment providing maxi 
mum utilization of the alloted frequency band (20 to 70 
thie Lhe present standardized series of equipment pro 


vides for LOO-kKe adjacent channel operation 
capable of eke 


leveloped by Cresley Division 


| (quipine ni 
adjacent channel operation has been 
Aveo Mfg. Corp. to ef 
lectively ‘double the number of available channels in the 
alloted spectrum. This work was conducted under the 
ponsorship of the Labs. 
\djacent channel rejection requirements of approx) 
mately 48 ke at 60 db established the practical limitation 
for the minimum pass band (34 ke at 6 db) which in 
i ke. Both the 


eenter 


Signal Corps Engineering 


turn dictated a frequency stability of 


idyacent channel 


rejection and the 
difheult) to 


frequency 


tability§ are under 


achieve and maintain 
extreme environmental conditions 

In considering possible systems which would provide 
the required stability. the use of erystals and a double 
conversion “superhet”™ was rejected as undesirable because 
of the number of spurious frequencies and the necessit 


f employin i tunable i-f amplifies A continuously 


WS 


es 





big I above) Master oscillator inherent stability The 
starting frequency is the frequency at 32 to 39 © after 30 min 


stabilizing frequency is the frequency at 83 © after 5 hr 


Master 


time for various ambient temperatures 


hig. 2 (right) oscillator temperature vs warm-up 
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tunable local oscilator with afe was selected as the initial 
design approach. 


A receiver previously developed by Crosley for the 
Signal Corps employed such a system permitting the 
control of 1000 channels with only eleven crystals operat- 


ing as a frequency system. The center-fre 
quency stability of this receiver was 


» C to 4 io < 


relerence 
1500 cycles from 
The inherent stability of this design 
vas demonstrated in a test on the oscillator without oven 
As shown in Fig. 1, the 
initial drift from room temperature to 83 C was 6 ke 


Ihe drift then slowly decreased to a negligible value as 


or afe for a period of 45 days. 


i result of component aging The temperature chara 
teristic of the oven normally controlling the internal 
temperature of the oscillator assembly is shown in Fig 
2. Because the stability of this model approached that 
required for 50-ke adjacent channel operation, it was 
dec ided to develop a receiver capable ol be Ine Hass 
produced through automatic assembly techniques 

One of the submission models is shown in Fig. 3. The 
local oscillator is in the black box on the top. The nomen 
clature assigned by the Signal Corps is Receiver R-745 

\/VR¢ It consists of 


unit, a transistorized power 


a stable oscillator unit, an r-f 
supply, and a fixed-tuned 
lransistorized receiver 

The stable oscillator unit shown in Fig. 4 consists of 
i printed circuit assembly employing an extremely stable 
ind dimensionally accurate base material called Supra 
mica 555." This ceramoplastic is a high-frequency mold 
ing grade insulating material composed of high tempera 
ture electrical glass and Synthamica, synthetic mica 
combing many of the insulating qualities of the cera 
mica with moldability and versatility of the inorgani 
plastics. It is processed and precision molded by Mycalex 


Arne rica 


The oscillator is continuously tunable over a range of 


( orporation of 


r2..d to Od. MK The lrequency stability is better than 


iH hol 
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big. 3 Receiver R-745' VRE Stable local oscillator is 
contained in an oven within the black box on the top deck 
Fig. 4 —-Local oscillator circuit plate. Maximum stability is 
achieved by employing stable components and materials. Fig. 
5 Complete local oscillator assembly. This unit is heremeti 
cally sealed to the oven as shown on the right. The tuning 
shaft is effectively sealed by a double “O” ring and silicone 
grease. Fig. 6-—-R-f assembly tuning elements and band-switches 
are integral parts of the printed circuit boards. These tantem 


plug-in assemblies simplify maintenance procedures 


150 PPM, or + 6 ke at 40 me from ao < to io 
The excellent stability is achieved through employing 
stable components and materials. 


( 


The silver spiral tuning element is molded into th 
tlass-bonded mica insulating material which subsequen 
tially establishes the temperature coefficient of the spiral 
The major portion of the end inductance is printed on 
the reverse side of the board. Three small turns on the 
top have been retained for alignment purposes, The 
variable capacitor is of the air dielectric type which pro 
vides a minimum temperature coefficient of {0 PPM 
An AT-cut quartz disk 7-mils thick was tested as the 
dielectric in a disk-type capacitor but was too fragile for 
production. Forms for the shunt and trifilar coils were 
fabric ated from Rexolite. a CTOSS linked polystyrene. ‘I his 
material has low moisture absorption qualities and_ is 
dimensionally stable with temperature variations. All 
resistors are of the extremely stable boron-carbon Ly pe 
The capacitors in the frequency determining network are 


JAN-C.20A 


ceramic insulating sleeve 


temperature compensating units with a 


All other capacitors are “sta 
bilized” silver mica units. 

The heating element in the oven is unique in that it 
is an integral piece composed of electrically conductive 
pigments milled into a thermosetting resinous film. The 
outer cover supports 0.25-in. glass-fiber insulation 

The entire assembly shown in Fig. 5 is hermetically 
sealed with the exception of the shaft which employs a 
double “O” 


assembly 


ring and silicone grease seal. Sealing of the 
is accomplished at an elevated temperature 
following a bake out period. 

The overall r-f assembly shown in Fig. 6 covers the 
range of 20 to 70 me in two bands, overlapping at 45 me 
The tuner employs individual printed-circuit boards as 
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\ 
oe. .. 
FIG. 6 
tandem plug-in assemblies Ihe tuning elements and 


hand-switches are integral parts of the hoards. The com 
plete unit may be disassembled in a few minutes With 
the exception of the local oscillator, the boards are 
molded of Resinox. One-ounce copper 18 then bonded to 
the surface and etched to establish the required cireuit 
pattern The spiral silver-clad coppel inductance element 
is rolled into a piral groove in the board, 

The switch design is such that the rotor contact trans 
fers from one circuit to another without coming in con 
tact with the insulating material of the board. The switeh 
contacts are silver plated and gold flashed to assure 
satisfactory operation for 100,000. cycles. 

The successful development of this equipment has 
demonstrated that the frequency stability required for 
)-ke adjacent channel operation 1s obtainable in a tun 
able oscillator operating in the range 32.5 to 57.5 me 
and that plug in printed circuit assemblies can be em 
ployed throughout the tuner to provide acceptable per 


formance and maintenance simplification. 
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Packaged Load-Control Servo System 


VINCENT KAYE, Project Engineer chine The Control Engineering Co 
CONTHOL ENcINERRING Co has designed such a servo system 
Detroit Mich 
it 4, Michigan which 1 ivailable in packaged form, 
big. | 
) MANY MACHINI where a separate : 
thiotor i Fi ed for driving the pindle Vhe ervo system blow ked out in e 


le current through the motor way. he operates on a voltage or current that 


i ed i a midi ition of condition ut . indic ative of the phy ical wear or 
the promt of contact between tool and displac ement that 1s lo be compensated 
vork. In a grinder, for example, motor for. The input signal is compared with 
current os proportional to the pore stire an adjustable relerence voltage Any 
exerted on the grinding wheel. Should differential that exists between these 
this pressure decrease due to wheel quantities is amplified, eventually op 
eae i Anes nl contact: hate tel erating a servo motor to effect the re 


t t t . t s 
ind work, current will drop also. Thi quired correction. This correction is in 


relationship forms a convenient basi the direction that will nullify the sig 
cw Sead anno earwe.-eveteny as nal-reference differential. The amplifier 
igned to perform tunetion uch a consists of two electronic tages feed 
compensation of tool wear and rapid ing into magnetic amplifiers. This 


tkaueteine the tocle of automatic me combination raises the signal level to 


ihout 40 watts, sufhcient to drive a 








split-held series servo motor or similar 
load 

In studying the schematic circuit 
diagram, Fig. 3, assume that the input 
signal source is an electric motor driv 
ing a wire brush in a deburring or 
polishing operation. The motor and 
brush are mounted on a hinged plate 
which is adjustable to permit a certain 
desired pressure of the brush against 
the work. The adjustment is obtained 
by turning an elevating screw me 
chanically coupled to the servo motor 
When the brush is operating at the 
desired pressure, the motor will draw 
a certain amount of current. Since this 
current passes through the load dete 
tor, a resultant voltage appears across 
the secondary of current transformer 
T2. This a-c voltage is rectified by 


Main power 
supply 





Reference Load 
aed — 
supply detector 
Wire brush 
Resultant Work 
signal 
(differential) 
Elevating screw 
Servo-amp 
— a Mechanical 
a coupling 
big | Packaged electronic load-control Corrective signal 
yatem. This is complete except for ex J 
ternal adjusting device which forms the <Servo motor 
error-correcting element in the = servo 
loop. A servo motor is commonly the Fig. 2—Block diagram of a typical closed-loop servo system in which load-control 


corrective element 
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forms the basis for maintaining constant 


pressure between brush and work 
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2-Stage amplifier 


| A —— Output ——=— 


Relay output 


Load current 


shoft * 


Facing 





220 220V 220v 6v 
20 ma 20ma 20 ma 2 amp 


* 115v,60U 


220v 20ma 
supply 


Load detector Reference supply 


hig 


Schematic circuit diagram of load-control system. In box at right is shown relay amplifier which may be used in place of 
the 


magnetic amplifier in the event that on-off (rather than proportional) output is called for 


ins of rectifiers RE, and RI and There are four windings on each idded The dee power for thi 
resultant direct current is filtered saturable reactor. The 


capacitor ( ind appears across re with E-l 


bias 
core is designed winding is supplied by the reference 
sections which, upon assem ignal upply 
stor R,, with the positive polarity on bly, provide 


rid side of the first amplifier tube legs. The 


through potentiometer 
two windows and_ three R The polarity of thi 

power winding Hl H ich that the resultant magnetic flux 
is, any change in input” signal H, are wound on the outside leg { 


0 is In Opposition to that produced by 
sults in i change of the d-c voltage the core The other two winding I both the control 


Ippearing across R wound on the center ley ol ul 


voltage i 


winding ind the d-« 
ie CO component of the power winding In 


windings on the center eneral, R permit i considerable de 
R is R across which i impressed leg js control winding ) ) while the ree of control over the inpliheation 


Connected in series opposition with One of these 


tor of the tem by permitting op 
windin ife Oo connes ‘ tha ‘ itiot il differ 


the n inually idjustable de relerence other bia winding ) ) The 


The differential voltage( sig ewe nt points or levels of 
oltage minu reference voltage magnetic flux in the cen the « ract 
lf any, NOW appears across R., and R cancelled Phu 


through the lead network C, and R the powel ipply oltage ippeat 


ind is the grid signal voltage to the either the ontrol o I 


eristi eurve of the tus 


no component tor Is mutual adjustment 


nagnetic bias control) and 


um tube ’ hias control), the 


ia windin 


first stage oft the electronix amplifier i d-c control oltage j ipplied lo i entire 1 


em seneitivil ma bye ied 
The input and output circuits of the control winding, the 


resuitant mag Lie auuired 


muum-tube implifiers are uch that flux will cause the flux densit er winding ire connected 
i pu hy pull output 1 fed into control outer leg of the iron co ot the ilternating magnets fields in 


yinding ) ) ot each saturable re ible reactor to increase which in turn the center le r ot the 


aturable reactor 
itor. Therefore. if the control voltage will permit a greater amount of current ‘ each other and. thu no a<« 
icross one control winding increases to flow through the power winding 


Nid induced in the control 
the voltage across the other control lo control the 


operating level of the bias winding By the additions 


yind.ng decreases in the same amount saturable reactor the bia winding i titi im the power winding 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVE! 
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magnetic field is produced when these 


windings are supplying power to the 
servo motor. The strength of this mag 
netic field is proportional to the power 
supplied and the polarity is the same 
as that produced by the control wind 
ing. Thus, a self-saturating action takes 
place during operation when the ampli 
fier is delivering power to the servo 
motor This 


sel{-saturating action 


further increases the sensitivity or gain 
of the servo amplifier 

The lead network is introduced into 
the input signal circuit to dampen 
transients to prevent or reduce a tend 
ency for hunting, especially when the 
amplifier is operated at very high 
sensitivity. The effect is to 


cushion the reversals of the servo motor 


overall 


as it brings the system to balance 
The circuit diagram, Fig. 3, shows an 
optional relay 


output system The 


change from magnetic-amplifier to re- 


lay control permits the same corrective 
action to take place except that the 
relays can, in turn, control larger servo 
motors or equipment requiring greater 
power than that delivered by the orig- 
inal magnetic amplifiers. There is one 
slight difference, however, between the 
two output systems. Whereas, with the 
magnetic amplifier system the ampli- 
tude of the output signal varies directly 
with the input signal-reference differ- 
ential, the output of the relay model is 
strictly an on-off operation 


Time-Delay Relays Enhance Utility of Squirrel-Cage Motors 


A. V. MOODY 
Vice President of Engineering 
W. DD. Doventore Company 


C,reenville sf 


IN THE BARLY DESIGN STAGES of the 
Fiber Meter Blending Sys 
tem, Fig. 1, the operating requirement: 
appeared to call for the use of adjus 


Automati 


table-speed brakemotors for one group 
of drives. However, a unique arrange 
Ayastat 

costly 


ment of 
enabled |e tandard squirrel 


cage induction motors to do the job 


instead 


time-delay relay 


Phe complete system pictured in Fig 
| consists first of three fiber meters 
which are used to deliver accurately 
weighed batches of textile fiber to a 
moving conveyor belt. The batches are 
then transported to a blending ma 
chine where the component fibers are 
thoroughly mixed. From there, the 
tock is delivered to a tinting machine 
for uniform applic ation of fugitive tint 
for identification of the blend 

The most critical part of the proce 
is performed by the fiber meters, since 
accurate proportioning of the three 
different types of fibers is essential to 
the quality of the 


fabric finally pro 


duced. The rear view of a fiber mete: 


Fig. 2, shows the compartment into 
which bales of fibers of a particular 
kind are unloaded. This is the starting 
point of the blending process. A motor 
driven inclined conveyor carries the 
fiber up and forward to a hopper lo 
cated over the main conveyor seen in 
hig | Integral with the 


is a weighing mechanism adjustable 


hopper 


between 2 and 32 oz, which regulates 
the weight of the batch delivered by 
a given fiber meter with each opening 
of the weigh-box hopper doors 

Since the outputs of the three fiber 
meters are to be mixed, they must be 
delivered to the blender almost simul 
taneously. To satisfy this objective, it 


is obviously necessary to dump all 
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big. | 


q 


Line-up of equipment in the Fiber Meter Automatic Blending System shows 


fiber meters in the foreground, with blenders at the far end. Units are manufactured 


by W. D. Dodenhoff Co. Greenville, 5. C. 


hoppers at the same time. At first, at 


was thought that adjustable speed 
drives would be needed for the fiber 
meter conveyors to regulate the flow of 


hoppers. With such 


an arrangement, all hoppers could be 


material into the 


made to reach their set weights (whe 
ther 2 oz or 32 oz or any weight in 
between) at about the same time. In 
the final design, however, use of con 
stant-speed drives with considerable 
possible 


through the adoption of suitable control 


cost savings was found 


eimcuitry 


A simplified version of the fiber 


Fig. 2. Rear view of fiber meter showing 
storage compartment for raw material 
inclined conveyor moves fibers from this 


irea up to hopper. 
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Fig. 3—-Simplified schematic circuit dia- 
gram shows use of four time-delay relays 
to enable standard squirrel-cage motors 
to perform satisfactorily in this applica- 
tion. 





meter control circuit is xiven in big 3. 
When the start switches are thrown, 
forward coils MI, M2 and M3 of the 
three magnetic reversing starters for 


the fiber-meter conveyor motors are 


energized through normally closed con 


tacts of relays CRI, CR2 and CR3. Now, 
the fiber-meter conveyors begin to de 
liver fiber into the hoppers at equal 
rates. The fiber deposited in each hop- 
per is weighed by a beam-scale mecha- 
nism. When the pre-set weights are 
reached, the scales individually trip 
mercury limit switches LS], LS2 and 
LS3 de-energizing the forward starter 
coils through action of relays CRI, 
CR2 and CR3. 

There is no hopper action until con 
tacts CR1-4, CR2-4 and CR3-4 are all 
closed, energizing Agastat time-delay 
relay TD4. When this relay times out, 
contacts 7D4-] close, activating dump 
ing relay CR4 and closing contacts 
CR4-2 in the circuit to the dumping 
solenoids. The latter are d-c operated 
rotary devices that open the hoppers in 
unison. The main function of the time 
delay relay in this sequence is to assure 
sufficient spacing between deliveries of 
fiber batches to the blender, regardless 
of how quickly the fiber-meter hoppers 
are filled during each cycle 

Braking. Since high weighing accuracy 
is required in this system, it is obvious 
that the fiber-meter conveyors cannot 
be allowed to coast to a stop after their 
hoppers have been filled with the re 
quired amount of raw material. Some 
Here 


again, time delay relays permitted the 


form of braking is necessary. 


use of standard motors without special 
braking accessories other than a plug 
ging circuit. 

schemati 
diagram, it can be seen that in addition 
to de-energizing the forward coils of 


Referring again to the 


the conveyor-motor starters when the 





‘ 


Fig. 4—-Time-delay relay with external 
time adjustment 


mereury switches trip, relays CRI, CR2 
and CR3 also de-energize Agastat time- 
delay relays TDI, TD2 and TD3. Con 
tacts TDI l, TD2-1 and TD3-1 do not 
open immediately so that circuits are 
momentarily completed to the starter 
reverse coils M2, M4 and M6 Thus, the 
conveyor drive motors are plugged to 
a stop. Before reversals can occur, the 
time-delay relay contacts time out to 
open the circuits to the reversing coils 
of the motor starters. Since the duration 
of the plugging period is adjustable 
the results of this braking scheme are 
very satistactory ) 


Slip Clutch Protects Operator of Electric Saw 


INCORPORATION of a slip-clutch mech 
anism in the “Pet” 61/-in. portable ele« 
tric saw eliminates a safety hazard to 


When a con 


ventional saw suddenly stops due to im 


do-it-yourself operators 


proper support of the wood or cutting 





4 “Pet” Model 635M, 6 \%-in. portable 
power saw with automatic slip-clutch 
mechanism 


READER INQUIRY SERVICE CARDS, PRECEDING 


in awkward positions, the blade is kick 
ed out of the cut with a violent action 
that could lead to bedily injury. The 


B-Cross-sectional view of saw showing 
clutch drive mechanism, ball and needle 


bearings 
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a collar keyed to the shaft and a friction 
clutch 
clutch is adjusted to slip when 50 in.-lb 


Through a helical spring the 


of torque is exceeded, This load corre 

ponds to the maximum torque develop- 

clutch prevents such a hazard and also ed by the *4-hp motor at the full-load 

protects the blade from damage speed of 3100 rpm. The clutch slips un 

As can be seen in the cross sectional det continuous motor overloads as well 

view, drive pinion is hobbed directly on is under shock or inertia overloads 
the armature shaft of the universal mo thus minimizing burnouts 

tor. The driven gear is mounted on the Arbor is mounted on a ball bearing 


iw arbor and drives the latter through it the saw end and a needle bearing at 


the other necessitated by the size of the 
ball bearing on the pinion end of the 
armature shaft. A ball bearing is used 
at the commutator end also. Housings 
are die-cast aluminum, finished either 
to a satin lustre by wire-brushing or a 
mirror finish. Tool is provided with 
10 ft. of safety cord, plug and rubber 
strain relief. Control is by a two-pole 
trigger switch. The saw is manufactured 
by Portable Electric Tools, Ine $20 
West 83rd St.. Chicago 20 0 


Automatic Screw Feed Speeds TV Assembly 


IN THE ASSEMBLY OF sheet metal ex 
terior case for Vhileo new I|i-in 
portable TV set at the Modern Tool & 
Die Co. Cleveland driving of 14 sheet 
metal screws has been peeded up by 
the use of a pneumatic feeding device 
for an air-driven serewdrivet lo a 
emble the two side sheet metal lamp 
mg to the lop cover ¢ ill for the 
placing of 14 serew on each side of 
the hell, The fasteners used are No 
6x “% in. Phillips round-head Type A 
heet metal crew and | ly yp Sper d 
chedule 
of 300 units for each 9-hr shift) would 


have required eight operators 


nut lo meet a production 


working 
with hand drivers. Using Pneuma-Serve 


equipment (right in) photo) enable 
two operators to achieve that produ 
tion youl representing about eight 
lusteners per minute. With one man 
placing the Speednuts over the pre 
punched hole in the matching pieces 
of the shell, held in a wood fixture, the 
econd man reaches in from the op 
posite side of the table and drives the the pneumatic 


cTrcw al 


placed Lhe crew inn the hopper ol into a feeder lot leading directly to 


feeder are aligned by 


quickly i the clips are in elevatin device which drops them 


Pneumatic feeder to power screwdriver in use in assembly of TV shells 


the plastic tube attached at its far 
end to the special head on the business 


end of the screw driver 


Electronic Flow Meter Employs New Principle 


,ATHAN SCHNOLL, Chiel kr 
rmiAt DevELorMENT 


conduit ind through thie boundary 


LABORATO laver of the fluid 
In the new flow meter the measuring 
elements are completely removed trom 


\N ELECTRO-CALONMME PLOW METES contact with the tream, hence the 


which eliminates the objectionable fea device is especially suited for applica 


tures of fluid exposed measuring el tions in the chemical, pharmaceutical 


ments, such as orifices, impellers, vane ind food processing industries where 


problems of corrosion ibrasion by 


or floats ind which offers other id 
vantages has first been suggested and uspended solids or contaminations are 
described by Laub.* 
of varving flow rates on the rate of 
hie transfer through the walls of a lends itself 

indication, recording and control, since 


It utilizes the effect encountered, or where stringent sani 


tary requirements have to be met It 


equally well to remote 


I 
it produces an electrical signal directly 


which is practically linear over a wide 


range of flow rates. The total flow can 
he integrated and pulsating flows can be 
measured accurately, 

The principle of the Laub Meter is 
illustrated in Fig. 1. Heat is produced 
electrically in heater coil A which is 
wound on the outside of a tubular 
section B inserted into the pipeline 
through which the fluid to be measured 
flows, The temperature before and after 
the heater coil is Iie isured by sensing 
elements C and D which are likewise 
arranged in intimate thermal contact 
with the outer surface of the conduit. 
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HIGHER DIELECTRIC 
RETENTION 


GREATER FLEXIBILITY 
MORE HEAT RESISTANCE 
AVAILABLE IN COILS 
CAN BE AFTER-TREATED 


—" Even under the most severe operat- 
AVAILABLE IN FOLLOWING ' le ; 
ing conditions, Varfil Sleeving and 
NEMA ctasses 


Tubing retains its average dielectric strength. Twist it, tie it, bend it, 

CLASS B-A-1 wrap it, knot it. Remains just as pliable as when you started. Won't 
ee Saas eee crack, peel or suffer dielectric loss. Heat Varfil 2000 hours at 110° C,— 
oe a, 1,000 hours at 125° C. — and even for extensive periods at 150° C, It 


CLASS B-C-1 won't break down. Can be after-treated in baking and varnishing opera- 
2500 VOLTS AVERAGE tions. Reacts better than other oleoresinous materials and synthetic 
CLASS B-C-2 


1500 VOLTS AVERAGE coated tubings. Available in handy coils so you can cut the exact lengths 


you need .. . no waste. Standard colors. Wide range of sizes. 


EXCEEDS OR MEETS ALL A.S.T.M. SPECIFICATIONS. 


pe ee ee ee ee en 0 0 0 0 0 0 a 


VARFLEX CORPORATION 504 W. Court Street, Rome, N. Y. 


Please rush free folder containing samples of Varfil Sleeving and Tubing. Also include details 


on electrical tubing or sleeving you suggest using for 


1 
CORPORATION | 


Mokers of Electrical 
. Insulating Tubing 
and Sleeving , 


Name 


a 


SEND COUPON TODAY 
FOR FREE SAMPLE FOLDER 


Company 
Street 


City 
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DESIGN TRENDS 


The rate at which heat is supplied is 
indicated by a wattmeter and integrated 
by a watthourmeter 

The temperature differential between 
the upstream and downstream thermom- 
eters is a function of both the fluid 
mass flow rate and the wattage dis 
sipated in the heater coil, but is almost 
wholly independent of the fluid and 
surrounding temperatures. In practice, 


the heater 


wattage is automatically 


varied to maintain the temperature 
differential constant at approximately 
2 deg. Under these conditions, the heat 
er power is proportional to the fluid 
mass flow rate. The flow rate may then 
be read from a watimeter, and the total 
flow, from a watthourmeter connected 
in the heater circuit 

A self-balancing bridge circuit con 
taining the two resistance thermometers 
adjusts the wattage automatically as 
the flow rate varies. The block diagram 
of this servo loop is illustrated in Fig 
2. A change in the rate of flow produces 
in unbalance in the bridge which is 
amplified and phase discriminated. The 
discriminator output controls the input 
circuit, of a pair of thyratrons which 
control power to the heater. The dire 
tion of change of power output of the 
thyratrons is such as to restore the 
bridge null balance. The loop gain is 
sufheiently high to render the system 
practically independent of line voltage 
and amplifier characteristics. Operation 
is accomplished without mechanical 
devices or opening and closing of con 
tacts. A time-delay network is used to 


Heoter ~ 


big. 2 


Heater control system block 
diagram. 


=<— Direction of flow 





WW x — WWW -—— 


Fig. | 


Electronic Flow Meter. Sensing elements C and D measure temperature 


above and below heater coil A. Temperature differential is a function of mass 
flow rate of fluid in pipe. Heater wattage is automatically varied to maintain 
2-deg differential. Flow rate is then read from a wattmeter and total flow indi- 


cated on a watthourmeter. 


adapt the rate of response of the servo 
loop to the (small) thermal lag of the 
transducer. 

The indicating instruments and the 
housed to 


electronic responder are 


Fig. 3 


gether in a single metal cabinet, Fig. 3, 
which is connected by a shielded cable 
to the flow cell, The total power con- 
sumption of the instrument is less than 
100 watts, O 


Flow cell (left) and indicating instruments, 


Self-Tightening Nut for Vibrating Service 


MANY BOLT FAILURES from fatigue on 


machinery operating under severe 


vibration conditions can be traced 
directly to the nut 


method of 


A long-recognized 
minimizing bolt fatigue 


has been to dampen the vibration 


stresses by tightening the nut sufh 
ciently to maintain a tensile prestress 
in the bolt that exceeds the maximum 
working stress of the cycle. However 


if the nut works loose, the prestress 


162 


disappears and the full cycle of the 
stress is transmitted through the bolt, 
leading to possible fracture through 
fatigue 

across the threads 


Uneven stress 


of a nut can also lead to failure 
According to some authorities*, ap 
proximately 44 per cent of the load 


is transmitted through the first engaged 


* *Fatigu { Metals Chapman & Hall 


thread, and only 7 per cent passes 


half-dozen threads; 


hence 65 per cent of all 


through the last 
fatigue 
failures start from the first engaged 
thread 

To overcome these difficulties, the 
Lester Lock Nut & Washer Co., Ltd., 
Wordsley, Staffordshire, England, has 
developed a new 
that tends to 
vibration and 


anti-vibration nut 
under 
equalizes load 


tighten severe 


distri- 


NOVEMBER 1956 ELECTRICAL MANUFACTURING 





KEADER INOUIRY SERVICE CARDS, PRECEDING BACK COVES 


for Beller. Contiol 
of MOTOR and 
HEATER units 


Ze GUARDIAN 
yy POWERLOID 


% Designed by Guardian—this new POWERLOID offers definite 
advantages which are far ahead of anything being offered for the electro 
magnetic control of motors (tested for 230 v., A.C. loads, up to 3 H.P.) 
and heater units (up to 8400 watts). Rugged, totally enclosed .. . low priced! 


CONTACTS: S.P.S.T. dual make, or S.P.S.T. dual break; or with S.P.D.T. dual make 

and dual break. Also, with S.P.S.T. dual make, or S.P.S.T. dual break utilizing an auxiliary 

switch on the outside of switch housing. COILS: standard voltages up to 230 v., A.C., 

60 cycles and up to 110 v., D.C. CONTACT TERMINALS: 8-32” x %" Screw Type; 

Spade Coil terminals, .032” x .250” tabs designed for A.M.P. female receptacles. Assigned 

CONTACT RATINGS: 3 H.P. U/L motor load at 230 v., 60 cycles—6000 watt resistive 
load—500 watt Tungsten Lamp load. 


ipialeatvemaanslie aviich acluated | iplunger SPECIFIED 


7he. GUARDIAN ce a | ‘a a Ya ; WASHING MACHINES 


© I] ] z ‘| »  ORYERS (High Speed) 
RELOID* j H | lish AIR CONDITIONING 
; : = EQUIPMENT 
REFRIGERATION 
EQUIPMENT 
BATTERY CHARGERS 
The Guardian RELOID, an electromagnetic switch actuated BUILT-IN AND 


by a plunger, is rapidly becoming the accepted standard by ELECTRONIC OVENS 
leading manufacturers of electrical home appliances, vending MAGNETO STARTERS 
machines and similarly powered units. Totally enclosed in a HEAT CONTROLS 
sturdy metal case, Guardian RELOIDS are resistant to 

moisture, dusts and impacts—withstand rough handling on HAIR DRYERS 


assembly lines. Priced Low! plus Many Other 
Arrange for delivery of Production Samples and Applications 


quotations on Guardian POWERLOIDS and RELOIDS. 


GUARDIAN QW ELECTRIC 


1627M W. WALNUT STREET CHICAGO 12, ILLINOIS 
“Everything Under Control’’ 
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DESIGN TRENDS hution between the engaged threads 


\ at \ in Fig 1. the 
Lester nut features a stack of conical, 
issembled in a 
nut bed ind so drilled) = and 


ipped a 1 conventional nut 


resilient metal disk 


hollow 


The nut i free-running when first 
the bolt But under 


ti hiening the dish 


rewed onto 
indergo an 
i} COMmMpression that lores the 
disk slightly outward and tend: 
io stretch them. The inner 
hortened by the deflection 
thread pres firml igainst both 
flank the bolt threads. Once the 
ids are seated, vibration will tend 
to increase their wedging pressure 
However the nut can he unscrewed 
or adjusted at any time 
Figure ; hows the result of a 
evere comparative test of a conven 
tional nut and an anti-vibration nut 
both used on identical bolts for equal 
ervice on the same railway track 
rossing The Lester nut was tighten 


er ‘ . 
1 only Twice ul in tallation ind i 
hig | Phreade d in ert of re silient con 


cal disks (A) presses against both flanks 
af, Aisle: tied (B) had bedded in. The conventional nut 


bears against only one side of bolt threads however 


week later after the metal 


inserts 


conventional nut 
required frequent re-tighten 


leading to eventual deformation of ing and the bolt threads were gradual 


thread and loosening | worn down a> hown 


YT 


4 


Fig. 2--Conventional nut (left) and anti- 
vibration nut (right) with their identical 
bolts after equal service on the same rail- 
way track crossing. Note thread wear on 
left-hand bolt 


Wet-Belt Grinding of Small Motor Rotors 


PHunkOoUGH tst oF a specially fixtured ire reciprocated across the belt face by 


wet abrasive belt grinder, small electri means of an air cylinder attached to 
motor rotor ire being finish ground the regulator wheel fixture 


four to five times taster than on hard The machine permit concentrichty 


yrinder Thi new tolerances 


idaptation, developed by Engelberg 
Huller ( OMpeany Tin Syracuse N \ Lhe complete grinding evele 


is a modified platen-type machine, ki 


wheel evlindrical down to 0.0002 in and 


diameter tolerance of 


0.0005 in 


loading 


‘ yrinding and unloading requires 


1 equipped with a hyraulic in-feed thout 12 sec. Depending on width and 


talole md oscillating yrincling fixture diameter ot rotors production rates 


Rotor ranging in size trom tw ean exceed 2000 rotor per hie 
in tack width and from = ! to Preliminary tests at Olsen Machine 
loaded on 
ingle-fit arbor which i inserted in 


carbide-lined V-block The o 


‘ vlindri il 


in. diam, are multiple 
‘ ill ating 
hig ; 


fixture 4 
mounted on the automatic in-teed t ible 


yrimnding 
consists of three rubber-laced wheel 
6 in. in diam and | in, lace These 
regulatin wheel revolving at 12 rpm 
pre the rotor against the abrasive 
belt which backed by t hardened 
teel platen with a in, carbide in 
ert behind contact area 

The modified bingelber 
a.8 


peed hydraulic in-leed table 


Model 
PTO unit is equipped with a two 
brom the 
load position, there is a rapid approach 
to the grinding belt, followed by a slow 
infeed i the revolvin ire 
moved in against the belt) until a 


ive ot reached At the 


ime time. to ¢ pualize belt wear, rotor 


pre cle termine d 


164 


North Abington 
Mass., indicate that rotors, either riv 
should be lathe 


die-trimmed — to 


and Tool Company 


eted type of die-cast 
turned = on within 
0.010-in. oversize for the final grinding 
operation Production data above, on 
shaded pole motor rotors, ts based on 
0.005-in stock Rotors had 


riveted conductors in cold 


removal 
copper 
rolled silicon steel laminations stacked 
from °. to LYo-in. thick 


Use of a belt grinder eliminates the 


Special set-up for finish grinding of small motor rotor OD's on wet-belt 
machine. Cylinder at right controls infeed of work fixture, center 
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lf temperature | 


changes are 


Seperate tee _ 


a problem, 


it'll pay you 


to use 


can’t affect the operation of Adlake relays 


mercury - Pa They require no maintenance whatever are quiet 


moisture 


‘Temperature changes, dust, dirt and moisture 


and chatterless...free from explosion hazard 
Mercury-to-mercury contact gives ideal snap 
action, with no burning, pitting or sticking 


relays - | . ‘Time delay characteristics are fixed 


and non-adjustable 


For more information about Adlake 
Relays, write The Adams & Westlake 
Company, 1168 N. Michigan, Elkhart, Indiana 


Gillabe) 


THE ADAMS & WESTLAKE COMPANY ELKHART, INDIANA tho evigina! and largest manetedievess 9; 


of mercury plunger-type relays 
New York « Chicago « Established 1857 


K «ff hy 





DESIGN TRENDS 


need tor pre ; rotor itt prio 


finishing lindrical grinder 


mat rotor depending on 
width, can be nested in the § fixture 
\fier finish grinding, shafts are pressed 
in, knurled and threaded otal maxi 
miuiin run-out upon 


LOO0O5 in 


completion i 
well within tolerance require 
ment fer quanti production ol mall 
rotor 

Phi method can also be ied to 
finish grind fixed-shaft rotors, with 


favorable 


production rate because of 


multiple loading limitation Speed ot 
regulating wheels can be increased for 
rotor above , in. diam 

Wet belt recommended, 9 x 107 in 

M-grit aluminum oxide, with a 40:1 
olution of water soluble oil as coolant 
Belt life of over 12.000 rotors per belt 
j reported it belt peed ol 00 


fp 


Vig. 2—-Six rotors on loose fitting arbor being loaded in reciprocating fixture, 
rubber-faced regulating wheels behind work 


“Unbalanced” Balancer for Faster Fhp Rotor Balancing 


Db. I ROBINSON, Design Engineer* 
Industrial Motor Department 
Westincnouse EiLeeriic CORPORATION 
Lima, Ohio 


VIBRATION IN FRACTIONAL HORSEPOWER 
MOTORS ©: he a source of objection 
able noise in many applications and 1 
limited by NEMA standards to a toler 
ance of 0.001 in. total amplitude. Thi 
requires the dynamic balancing of each 
rotor individually By conventional 


methods dynamic balancing is need 
lessly time consuming, ¢ pecially for 
high-volume production rotors, and in 
crn cane ineflective A new method 
of dynamic balancing has been devised 
that i faster and considerably de 
creases the amount of unbalance corres 
tion needed while stilll maintaining the 
ame tandard The key to thi new 
method is that unbalance measurement 
ire made at the bearing journals in 
balancing fixture that imulates the 
centers of gravity and inertias of the 
final motor rotor assembly However 
correction are till made at the ends 
of the rotor core as in the past 
Conventional methods have been con 
cerned with detecting and correcting 
unbalance only of the rotor itself, in 
volving virtually LOO) per cent rotor 
correction, Unfortunately, a perfectly 


balanced rotor is not always vibration 


big. | W eight. 


arrow) were added to the balancing supports of this conventional 
Gisholt Dynetric) 


balancing machine so that the inertia and center of gravity of 


the balancing machine would simulate that of the motor in which the balanced 


rotor was to be installed. Then by locating the balancing supports the same distance 
part as the motor bearings, any dynamic unbalance detected will be that of the 
motor-rotor combination rather than the rotor alone. The numbered strip at right 
is wrapped around the rotor during test to locate point of unbalance 
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MONEY-SAVING MAGIC IN THIS “HEEL AND TOE” 


This Tinnerman fastener is modeled after your Tinnerman “heel-and-toe” fasteners can also 
foot... there’s a heel and toe... it slides easily have a wide variety of fastening features. The 
into the holes punched in the metal, fiber, or self-retaining heel-and-toe can be combined with 
plastic, even as your foot slides into a shoe. But the famous Tinnerman SPEED NUT impression. 


it is much easier to put on than to take off ! Or with a speedy cable clip . . . or a spring catch 
.a molding clip... a wire retainer... almost 


The primary function of this SPEED Nut any fastening idea you require. 


fastening principle is to provide a fast, easy-to- 
apply, low-cost, self-retaining fastener. Its snap- 
on attachment feature requires little skill and no 
welding or staking. Yet it assures positive reten- 


Tinnerman sales engineers are ready to make 
a SPEED Nut Analysis of your fastening require- 
ments. Or you can write to us for details and 
engineering data. Tinnerman Products, Inc., 
tion for center panel or blind locations. Box 6688, Dept. 12, Cleveland 1, Obio, 


TINNERMAN 


Sheed Nila P ROO} ‘ 


FASTEST THING IN FASTENINGS 


See 


On dictating equipment, this Speen CLip® SPEED CLIPS secure molding on plastic sign, 
holds wires safely away from moving parts. help manufacturer gain 48°; assembly saving 


Assembly of TV tuning coil to chassis and 
servicing simplified with special SPLED CLIP, 
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DESIGN TRENDS 


free when finally installed in the motor 
frame, because vibration is a function 
of the entire motor-rotor system. The 
new balancing 


method is concerned 


only with the rotor-balance correction 


within 
tolerance limits at the bearing journals 


necessary lo keep vibration 
$y simulating actual motor condition 
on the balancing machine, fewer rotor 
have to be corrected, total balancing 
lime on a given production run i 
reduced by 0 per cent and more 
positive result are obtained in term 
of vibration of complete motors 

Development of Test Procedure. A stand 


ird motor was selected as the basis for 
fixture Both the 


rotor and motor were weighed and then 


cle signing the test 


measured to locate the center of wravits 
of eu h And ator ional jee ndulum Wis 
constructed to determine the motor and 
about tive ecentet at 
gravity With the center of gravity 


ind inertias known. the effe a of 


rotor inertia 


unbalanced load 
could bye 


motor vibration 


lon ated 
calculated to vive resultant 


mye ‘ ifte ally 


On the balancing machine, retor un 


balance show up as movements of the 
actual 


on the inertia of the 


rotor upport The motion 


depend upports 
themselyve the rotor inertia, and the 


rotor unbalance. By taking moments 


ihout one of the be ining upport and 


using the readings on the machine, the 


eflective unbalance at the other upport 


is indicated on the machine dial lf 
the location of the balancing upport 
coimeide with that of the motor bear 


ing relative to the rotor, thi reading 


is equ lent to the force transmitted 
from the rotor to. the motor it the 
motor bearing 

But this would give a measurement of 


force only in the rotor balancing 


machine set up ince od till just a 


funetion of the rotor ind upport 


mertia In actual practice, the motor 


ind rotor inertia have in entirely 


different ratio and the motor center of 


pravity not midway between the 


bearing upports. In order to com 
pensate for this, it was necessary to 


modify the weights of the balancing 


machine supports in such a manner a 
to simulate actual motor conditions 


The following equation were «le 


rived to caleulate the necessary mod 


iheation to the 


balancing machine 


upports to give 


a proportional image 
of the motor-rotor system 


Te +Hathy!? +Harky 


i 


HH, + Hy 


22(M,) 1=(V,,) 
(2) 
if / 


polar moment of inertia (oz-in.*) of 
the complete motor about axis per 


pendicular to the rotational axis 
aud through the e.g. of the motor 


polar moment of inertia (oz-in.*) 
of the rotor about an axis perpen 
dicular to the axis of rotation and 
passing through the motor e.g 
mass of motor, o7 
mass of rotor, oz 


total desired weight of left balance 
Ing machine bearing support, oz 
total desired weight of right balance 


img machine bearing support, o7 


static unbalance in oz-in 
motor « 


about 


v 


dynamic unbalance in oz-inw about 


motor og 


distance tu inehe between the 
motor c.g. and the point of contact 
with the right balancing machine 
bearings 

distance in inches between the 
motor e.g. and the point of contact 
with the left balancing machine 
bearings 


constant used to give J in oz-in 


total lateral vibration of point on 
motor in inehe 


Substituting the values 


measured 
taken from a sample motor in equation 
(1) will result ino two unknowns, Mi 


ind ff, 

By making the assumption that the 
centers of gravity of motor and rotor 
coincide, then Hack HuuRe and the 
equations can be solved for values of 
Hus. and Huw in ounces and the balan 
ing machine bearing supports modified 
to the new weights 


L sing formula (2) and 


assuming 
pure dynamic unbalance (that Is 
V.—O) the permissible amount of un 
balance was determined that would give 
iny specific amount of vibration at the 
motor bearing This amplitude varies 
directly with the amount of unbalance 
n a rotor 

From these calculations, a setup rotor 
containing a known pure dynamic un 


balance was made and the balancing 


Fig. 2. To make “unbalanced” balancing 


feasible for a variety of low-volume 
rotors, this master etup rotor was de- 
signed, with several shoulders, each for 
a different length production rotor, to 
use in determining seale factor for the 
various size rotor Note screw in end 


ring that serves as an unbalance weight 


machine set up to give accurate balane- 
ing limits. Figure | shows the com- 
pleted balancing machine in operation. 

Test Results. One hundred rotors were 
run through a balancing machine set up 
with compensating weights added to the 
bearing supports and readings recorded 
on each rotor. From these readings, the 
anti ipated vibration of these rotors 
assembled in a motor were calculated. 
The rotors were assembled into motors 
and actual vibration readings on the 
motors compared to the predicted read- 
ings. Some differences existed, but since 
readings were taken before 
assembly of the fan or switch, some 
error was expected. On the whole, the 


original 


results of these tests served as adequate 
verification of the proposed new method 

Upon completion of the pilot run of 
100 motors, setup rotors were made and 
production balancing methods changed 
on two of the rotor designs having the 
greatest activity. These were run in 
production to give a final proof of the 
new method and gain experience in its 
use. The results were satisfactory and 
balancing time was reduced by 50 pet 
cent 

Low-Production Rotors. The use of the 
new system on high production rotors 
showed the desirability of its use on the 
lower activity, special rotors. The main 
differences encountered in these rotors 
for a given frame size motor were in 
core lengths. core diameters and bear 
ing spacings 

In considering the above variations 
and the relatively low activity of some 
of them, it appeared desirable to deter 
mine a method of setting up the balan 
ing machines for these rotors using a 
setup rotor differing from the rotor to be 
balanced. For these cores a “master set 
up rotor” was selected, Fig. 2. Differ 
ences in the inertia and unbalance be 
tween master and production roters is 
compensated for by calculating a new 
setup reading for the master rotor, Be 
cause the setup rotors contain dynamic 
unbalance only, the ratio of weights 
between setups need not be held con 
stant. Variations of both core length and 
journal 


bearing spacing were found 


practical. It was found desirable to 
reduce the limit of unbalance by 5 to 
10 per cent to compensate for errors 
introduced by the shifts in center of 
yravity and differences in inertia, but 
this did not noticeably affect the time 
required for balancing. It was practical 
to use the machine with a setup of 
different core diameter than the pro 
duction rotors since the rotational speed 
of the rotors must be the same. As a 
change in the speed adjustment dial- 
of the machine could affect the setup 
ind the rotors were driven by a_ belt 
on the core outer diameter, no attempt 
was made to adjust for this variation 

In setting up the balancing machine 
the unbalance scale reading on the 
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“And I Said I’d 
Never Use a 
Drafting Machine” 


Bruning Counterbal 
anced Drafters and 
Bruning Track Draft 
ers provide fast, easy 
occurate drafting on 
vertical boards and on 


extra-large drawings 


Bruning Equipoise 
Drafters are available 
with either the Civil 
Engineer protractor 
head, shown here, 
with its special ozi 
muth scale, or the 
Standard protractor 


head 


Take a tip from an increasing number of draftsmen who, perhaps like 
yourself, were reluctant to try any drafting machine or had been 
disappointed in a conventional type drafter. These men now report: 
Bruning Equipoise Drafters cut drafting time over conventional 
equipment up to 40% on most jobs, up to 50% on some structural 
drawings — beat any other drafting machine they ever tried. 


But prove it to yourself! See how fast you'll work with one precision 
instrument combining T-square, straightedge, triangle, protractor, 
and scales. Feel how the patented Equipoise mechanism eliminates 
any drift from gravity, literally makes the drafter “float” into place 
Find how easy it is to rotate, turn, and lift this drafter ~— all with the 
left hand. At the same time, operate the Touch Control button with 
your left thumb to set the drafter automatically at any of 24 commonly 
used 15-degree increment angles. Don’t overlook the special scale 
lock that makes it easy to change the scales, holds the scales rigid. 

Your own test will convince you of the superiority of a Bruning 
Equipoise Drafter. Mail coupon today! 


Charles Bruning Company, inc., Dept. 114-1 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me the free booklet on Bruning 
Drafting Machines 


Company 


America’s Largest Supplier of Engineering 


and Drafting Equipment. Address 


| 
| 
| 
| Name Title 
| 
| 
| 
| 


a 


City County State 


CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE., CHICAGO 41, ILL. 
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DESIGN TRENDS 


LL 


meter is directly proportional to the 


amount of dynamic unbalance in the 
setup rotor (since there is dynamic un 
balance only in the selup rotor) The 
ratio of master-rotor unbalance to pro 
duction-rotor unbalance equals the ratio 
of setup reading to unbalance limit. In 
addition, the scale reading is inversely 
proportional to the inertia of the sys 
tem. By using these two proportions, a 
setup seale reading can be determined 
This one master setup rotor can be used 
lor a number of different production 


rotors being balanced 





my 


* 
® 
- 


or 


Table Top Ice Crusher 


SAID TO BE THE FIRST PORTABLE electric 
ice crusher for the home, the Ice-O-Matic 
takes no more space than a toaster (814 x 
6% in. x 10 in. high). Chrome trim and 
escutcheon plate accent the smoothly 
contoured one-piece case molded from 
high-impact Cushion base is 


molded rubber. Crushing of ice 


styrene, 
cubes 
from refrigerator for that mint julep or 
dessert is done by revolving stainless 
steel talons, driven by a ‘o-hp shaded- 
pole motor mounted in an aluminum 
housing. Oilless bearings with wick re- 
servoir obviate need for oiling by user 
Particle size of crushed ice can be varied 
Made by Rival Manufacturing Company, 
Kansas City 29, Mo 


Steel Pail Package Facilitates Magnet Wire Handling 


A WIKE PAIL PACKAGE for magnet wire 
developed by Jones & Laughlin Steel 
Corp., Pittsburgh, and Rea Magnet Wire 
Co., Fort Wayne, Ind 
machine downtime significantly 
ventional 6-in 


is said to reduce 
A con 
spool holds 9 to 10 Ib 

where the steel pail 
holds 90 to 100° Ib The wire pail 


package has been found to result in a 


ol magnet wire 


9) per cent reduction in downtime for 
each 100 Ib of wire used 


winding machines use 


Since many 
several hundred 
pounds of wire in an ®B-hr shift, the 
time-saving and economy are claimed 
to be considerable 


The J&l 


rugged shipping container 


teel pail is a self-contained 
low enough 
in its cost, so that it may be used as a 


no-deposit, non-returnable item. Since 
the wire pail uses an entirely different 
principle than the conventional spool 
wire can be de-reeled from the pails 
at very fast speeds. The heavier sizes 
of magnet wire have been de-reeled 
from the pails at speeds up to 5000 
fpm. To facilitate de-reeling at speeds 
in excess of 2000 fpm, Rea has de 
veloped a device which they make avail 
able to their customers at cost. It con 
sists of a metal or plastics cone with a 
nylon guide. This can be attached easily 
to a pail, making it readily usable with 
any type of winding machine with litth 
or no modification, These cones can be 
seen on top of the cans in the picture 
it the right 

Rea is offering magnet wire packaged 
in pails in a range of AWG sizes Nos 
14 to 30 in all of their insulations 
black enamel, 
synthetics and 
thetics 


or paper are also available in this type 


nylon, Formvar, other 
combinations of syn 


Insulations served with cotton 


of dispenser ‘ ’ ) 





A coil winding machine taking wire out of steel pails is shown in operation 
at Rea Magnet Wire Co. Each pail replaces approximately 10 small spools, 
and considerably reduces downtime due to changing spools, re-threading 
the machines and joining the wire. 





Composite Electrical 
Contact Assemblies—lIl 


IN THE ARTICLE appearing under the 
ELECTRICAL 


MANUFACTURING, dimensional data on 


above title in September 


projection welding contacts were iden- 
tified in Table II] and in the text as 
a Tentative ASTM Standard. This is 
not correct 


The Society points out that a sug- 


gested dimensional standard for pro 
welding contacts was drawn 
up by the Electrical Contact Sub- 
Committee of ASTM Committee B-4 on 
Metallic Materials for Electrical Heat 
ing, Electrical Resistance and Electri- 


jection 


cal Contacts. These suggested dimen- 
sional standards have been submitted 
for publication as information only 
inasmuch as the data have not yet 
been submitted to procedures for 
official approval as an ASTM Tentative 
Standard. »O O 
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The Mem -Scope, incorporating the famous MEMOTRON, con 


ii 
viformation persistence with all the features of a superior quality laboratory 


The Me mo-Scope by Hughes is a storage oscill pe that captures and retains any 
number of traces indefinitely at a constant intensity until intentionally erased. Traces ar 


readily visil le ina brightly lighted room, and may ay easil) p four ph ad 


TYPICAL APPLICATIONS CONDE 


NSED SPECIFICATIONS 


Fr 


For additional 


! 
| 
information on | 
\ 
| 


Memo-Scope A DIVISION OF THE HUGHES AIRCRAFT COMPANY 


write lo; HUGHES PRODUCTS - ELECTRON TUBE 


© 1956, International Airport Station, Los Angeles 45, California 
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New Components 
and Materials 


{1 staff compilation of the latest 


screened for designed-in use in electrically operated end products 


and only the latest 


det elopments 


com- 


plete with all released specifications and available application data. 





STATIC SWITCHING SYSTEMS FOR AUTOMATED EQUIPMENT 


Stat witching control yetem as 


compl hie the control ftunetion hi 


torteally performed by contact-makin 


device uch as rela Lhis new 
tem os ce izned to iid in the automation 
al inious low-power witching oper 
tion 

The tem make ivailable a com 
plete line of static components to pre 
vide the five functions basic to intelli 


pene witching. These are the AND 


OR, NOT, MEMORY), and TIME DI 
LAY funetion The logie units and 
their associated circuit) component 
such oa power supplic and output 


amplifiers, provide a tool for such ap 
plications as the control of individual 
machine 

The control can be furnished in com 
ponent form for use by the control 
designer or in’ completely engineered 
panel and systems. De ign of the new 
product permits them to be combined 
with ay iil ilyle re vulating “vstems of the 


tatie type. to make coord 


pu wibyle 


nated overall tath Vstem 


CONDUCTIVE CARBON BLACK 


When compounded with conductive ear 
bon black \-1516, first of a new clas 
of silicone makes 


a material combining the uni 


rubber compounds 
possible 
que properties of silicone rubber with a 
high degree of electrical conductivity 
In addition to the inherent desirabl 
properties of conventional silicone rub 
bers, X-1516 provides 


high degree of electrical conductivity 
flexible 


aun exceptionally 


for a commercially available 





maximum reli 


In order to assure 


ibility and greater freedom from mal 
funetion, fail-safe circuitry is provided 
In addition, on return of power aftet 
any power removal, the static switcl 
ing control enables the circuit to ft 
sume operation at the same point in 


the evele where it left: off. The static 


thermosetting material. Electrical resis 
tivities of less than LOO ohm-em = are 
said to be easily obtained. Furthermore 
the electrical properties are not signifi 
cantly affected by mechanical working 
during 


processing and are uniform 


throughout: any fabricated product 
The silicone 


hibits 


rubber compound ex 
superior contormance to eX 
trusion die contours and mold surfaces 


It is well suited for difheult fine profile 





switching devices are encapsulated 
have no moving parts, and employ con 
servatively rated components 

The new system includes plug-in 
construction, packaged power supplies 
built-in wire trough, and color coding. 


Trouble 


with standard volt-ohmmeter 


shooting can be performed 


Monitor 


lights are also provided for quick 


checks of proper circuit functioning 

Static switching systems are useful 
where frequent or continuous opera 
tions are needed, or where compley 
systems or adverse environmental con 
ditions exist General Electric Co 


Schenectady 5, N.Y 
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FILLED SILICONE RUBBER COMPOUND 


extrusions and high detail moldings 
Suggested applications include use 
where an electrically conductive rubber 
is required to operate at higher on 
lowe! temperatures than are possible 
with other rubbers; where uniformity 
of electrical conductivity throughout a 
product is desired; a series of com- 
pounds with various electrical conduc 
adhesive 


tivities is needed: or the 


properties of silicones are needed = in 
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YOUR ONE BEST 
SOURCE FOR ALL 


Here are only five of the more than 40 basic 
P & B relays. Each of the 40 can be modified in a 
wide variety of ways. This means there isa P & B 
relay for nearly every conceivable application. 
Custom modification of relays to exact specifica- 
tion is a P & B specialty—thus you have one 
dependable source for ALL your relay needs. 

P & B offers you: 


1. PROVEN DESIGN. Twenty-five years of 


relay experience. 


LOW COST. Modern engineering, produc- 


tion and testing methods keep cost down. 


FAST DELIVERY. Many basic relay models 
are shipped from stock. 


New Engineering Guide Catalog 
Available. Write to 


SM SERIE 


tage and « 


] high ‘above sta 


miniature tube socket 


MH SERIES 


Extremely fast acting and long | 
DC models available up to 10 « 
500 cps vibration and JO g shock 
Available 4 form C contacts and 
variety of mtg. arrangements 
Maximum size 1%" x 74) x Wi 


high 


Ptter Mean ars 
PRINCETON, INDIANA ‘ 


Subsidiary of AMERICAN MACHINE & FOUNDRY 


P&B Standard Relays available at Electronics 
Parts Distributors in.all principal cities 
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COMPANY 


KA SERIES * 


A small, low cost, highly efficient 
general purpose relay with 5 amp 
silver contacts. Can be insulated to 
meet UL requirements. Size: 1'%,4 
un 1%," x 1% Mounting: One 
No. 6/32 stud and locating tab 


4 KRP SERIES 


Versatile, multi-contact arrange 
ments. Enclosed in polystyrene dust 
cover. Contacts: rated 5 amperes 
Dimensions: 1%, x Why x 2 
high (above standard 8 or 11 pin 


octal style socket.) Weight; 3 oz 


4 PR SERIES 


Heavy duty relay with screw ter 
minal for all industrial control 
applications. All AC models can 
carry UL label. Size: 2'4 wide x 
3%’ long a 2% Mounting: Two 
holes Hz. dia. on 1% centers 
Contacts: Capacity, 15 amperes 
single break and 20 amps double 
break 





RADAR 
INDICATOR 
ASSEMBLY 


BOMBING 
COMPUTER 
CONTROL 


ASSEMBLIES 


ANTENNA 
CONTROL 
ASSEMBLY 


PRECISION 
SPEED REDUCER 
1062 


{ 


od 
a 
e) 
F 
< 
= 
e 
ae 
= 
fe) 
4 
co 
U 
haa 
ad 
id 


LONGITUDINAL 
COUNTER 
2216 


» 


illustrated above are typical pre- 
cision control and indicating com- 
ponents designed and built by 


Bowmar. When your projects call 


ee eed 


for such precision instrumentation, 
an inquiry to Bowmar is clearly 


in order 


Writeter ‘PRECISION ELECTRO- 
MECHANICAL COMPONENTS” Catoleg 


Koo 


INSTRUMENT CORPORATION 
2420 Pennsylvania St., Ft. Wayne, Ind 


conjunction with electrical conductivity 


Heating elements formed from X-1516 
have been continuously operated is 
high as 400 F for moderate periods of 
time without significant deterioration of 


ce irable 


service it 400 F oor at lower tempera 


propertie In intermittent 


ture X-1516 can be expected to retain 
it electrical conductivity and physi al 
propertie for extended periods. An 
other application is tound in providing 
an electrically conductive shield for 
silicone-insulated electrical equipment 
or other types of equipment operating 
il high temperature 

The ability of X-1516 to drain static 
charges combined with superior ability 
to retain its electrical conductivity 
under mechanical stress makes it use 
ful in many other equipments 

The compound ji based on com 
pany s ontrolled Reactivity Gum Stock 
ind is compounded to provide an excel 
lent combination of electrical conduc 
tivity, processibility, and physical prop 
erties The uncured compound is a 
black stock having a firm consistency 
with a specific gravity of 1.15 0.05 
and a volume resistivity of 15-30 ohm 


em 


Typical properties include 


Mold cure physical properties 
(20 min at 340 F) 
lensile strength (psi) 
Klongation (% ) 
Hardness (Shore A) 


Posteured physical properties 
(6 hr at 480 F) 
lensile strength (psi) 
I longation (%) 


Hardness (Shore A 


Klectrical properties 


Electrical resistivity 


(ohm-em } 


Compression set 
(70 hr at 300 F) 


Method B, per cent of 


original deflection 


Dry heat resistance 
(70 hr at 450 F) 


Tensile change (%) ) 
Elongation change (%) 10 
Hardness change (units) 0 
Surface hardening None 
180-deg bend test O.K 


Phe silicone rubber compound is 
) 


25- and 50-lb cartons 
Silicones Div., Union Carbide and Car 
bon Corp., 30 East 42nd St., New York 
17, N.Y 
Circle No. 2, Reader Inquiry Service Cards 
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available in 


CLASS H INSULATING TAPE 


New 2-in-1 silicone glass cloth electrical 
tape, suitable for Class H insulation 
is designated 211. Among the special 
properties claimed for it are high di 
electric strength and ability to with 
stand exposure to 550 f 

Backing of 211 is silicone varnish 
treated glass cloth. The silicone ad 
hesive is both heat curing and pressure 
sensitive. Overall tape thickness is 6 
mils 

Basic average properties of the new 
tape are: tensile strength, 85 lb/in.; 
elongation, 3 per cent; and adhesion 
of 25 oz/in. Grade 211 has insulation 
resistance at 96 per cent relative hu 
midity of 9.000 megohms (minimum ) 
The tape is transparent and has a mini 
mum curing cycle of 3 hr. at 500 F 
It is sold in 60 yd rolls, ranging in 
width from 14 in. to 1 in. Permacel 
Tape Corp. New Brunswick, N. J 
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PACKAGED CONTROLLER 
PROVIDES POSITIVE 
ELECTRICAL BRAKING FOR 
STANDARD A-C MOTORS 


New Dynac packaged control and brak 
ing systems can be applied to all stand 
ard a-c motors. Through electrical 
braking, braking torque diminishes as 


the motor decelerates until a smooth 


definite stop results, normally in the 
same time required for acceleration 
of the driven equipment. There is no 
possibility of reversing 

Compact and self-contained in NEMA 
l or 12 enclosures, Dynac controllers 
can be installed without any mechanical 
alterations to the motor. Motor main 
tainance needs are limited to that 
normally necessary for standard a 
motors 

To accomplish braking, direct 
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‘In just .02 of a second the Ross Comet II completes a 


valving cycle both energizing and de-energizing! This 
solenoid operated, balanced spool, 4-way is light and 
compact. Built to JIC standards, the 4" or %” Comet I 
converts to scores of different uses! 


Vi rile for hulletin S14. 


© © © EnginAiRed Circuitry «+ + « 


CSS OPERATING VALVE COMPANY 


133 E. GOLDEN GATE AVE. * DETROIT 3, MICHIGAN 





w to Charge 


i} 


Day-long 
production 
charging in 
complete 
safety and 
comfort 


MODEL 
942 


RECOMMENDED BY 
LEADING MAGNET MAKERS 


rhis high powered condenser discharge 
unit will saturate large Alnico and ceramic 
permanent magnets of any shape, using 
interchangeable, plug-in pulse transformers 
or wire-wound fixtures, 100,000 ampere- 
turn output of basic unit can be increased to 
200,000 ampere-turns at any time by adding 
100 wf condenser banks and appropriate 
pulse transformer, Adapters for multi-pole 
rotors, rod, bar, ring and various other 
shapes are available 


Operates from regular 115 volt, 60-cycle 
line with only intermittent 10-ampere drain 
(the few seconds when condensers are 
charging). Mounted on casters for conven 
ient mobility. Price of basic unit with pulse 
transformer is less than $2,000 


- eee 


te 


| ecm, 


WE CAN HELP YOU 
Our 12 years of magnet charging 
experience is yours for the asking 
send a sample magnet or sketch 
for free charging analysis 


Write for Technical and Application Data. 


ALLL) 
LABORATORIES, INC. 
Boonton, New Jersey, U.S.A 


urrent trom selenium rectifier Is 


ipplied to squirre! 
or woun otor loto A timing 
circuit allows irrent to flow 
only long ) 0 stop the motor 
When activates on desired pilot 
| by immediate] 
received: re 
capacit transtormer 
permit selection of th ee of bral 
ing desired 


The braking 


i braking init onl or a8 a corm 


controller ire available 


braking ind tarting unit for 
either nonreversing or reversing service 
A circuit breaker i 
fusible discs 


hhons can bee 


fusible or non 
mnect, and other modifica 
idded to any of the system 
Westinghouse Electric Corp P.O. Box 
099. Pittsburg 10, Pa 
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HIGH-NICKEL BRAZING 
ALLOYS FOR HIGH- 
TEMPERATURE, CORROSION- 
RESISTANT SERVICE 


of four high-niekel content braz 

ing i ’ offer high strength at elevated 
temperatures and excellent resistance to 
corrosion and oxidation. They are useful 
flor brazing sustenitn tuinless steel 
igh-nickel, heat-resistant and precipita 
tion hardening illo hie \ will braze 
irbon steel nad metals 


1850 I 


non-lerrous 


melting points ibeove 


neluce 


sistant 


Applications 


jorrrbinng high 


lemperature — re for heat 


parts 
exchangers ind corroston-resistant 
equipment for food. dairy and chemical 
equipment 

The alloys have nickel contents rang 


; silicon 


ing trom »> to 93.25 per cent 
between 3.50 and 5.00) per cent. and 
boron between 1.90 and 3.50 per cent 


nation i H 


82 and 72 are based on their 


Their desig Temp 93, 91 
ipproxi 
ckel content. Numbers 82 and 
chromium content of 
700 and 15.00 per cent respectively 
Pemp 93 and 91 meet AMS specifica 
1778 No BY meets AMIS 1777 and 

72 meets AMS 4775 
Properly designed joint will have 


» O00 to Ys 000 psi 


also have i 


tensile strengths of 


depending on the itmosphere used 


joint clearance and the composition of 
the brazing alloy. The mechanical prop 
erties, Corrosion resistance and oxida 


thon resistance of these illovs closely 


ipproximate those of stainless steel and 
heat-resistant alloys 

Feature of these brazing materials is 
that they actually alloy with the base 
metals during the brazing cycle. As a 
result the joints can be exposed to tem 


peratures higher than the 


appreciably 
original brazing temperature. The four 
illoys have flow points in the range of 
5 and 1925 F. Handy & Harman, 82 
on St.. New York 38, N. Y 
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CERAMIC PERMANENT 
MAGNETS 


Improved Index I 
permanent magnets include an 
foree (H.) from 


1.700 oersteds 


specihications for 
ceramu 
nereast nh coercive 
1.600 to ipproximate ly 
horter 


Residual 


been increased trom 


enabling ce ivhers to use 
length lor a given magnet 


induction (B ha 


ipproximately 2 OOO gauss to approxi 
2.100 gauss. This reduces the 


area to provide the 


mately 
required magnet 
desired flux 

In addition, peak 
(BH max) has been increased to 0.95 
x 10° from OB x 106 


energy product 


Index | permanent magnets are m ace 
of a ceramic material: they are non 
conductors, hard, brittle. and lighter in 
we ight than conventional magnets mace 
of metallic alloys, 

Other properties include: high resist 
ivity. low specifie gravity high potential 
energy and low incremental 
ibility 


Py pic al 


perme 
No critical materials are used 
present and 
Index | 


include 


promising ap 


plications for ceramic per 


manent magnets synchronous 


drives. motors, cabinet latches, con 


communication 


Produc ts 


yveyors and use in 


devices The Indiana Steel 


Co.. Valparaiso, Ind 
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SOLDERABLE FILM-COATED 
MAGNET WIRE 

Improved film-insulated solderable mag 
Analac 


solderability 


utilizes the desirable 
offered by 


net wire 
characteristic 
its polyurethane film 

The wire can be used exactly like 
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Actual dimensions are 3” long 
and 245" in diameter. This relay is a basic 2 


switch unit for stud type mounting. 
Others are available, 


Precision-built, 
low cost 


time delay relay by 


BRISTOL 
MOTORS 


Featuring the Circle B synchronous timing motor 


and a solenoid operated differential-type clutch, 
this relay is compact, accurate and dependable 


It is primarily for general timing applications 
that require instantaneous reset action, such as 
the protection of electronic tubes, timers for 


photography, and alarms or signals 


The Circle B relay is available in practically any 
time range from 15 seconds to 3 months based 


on 270” full scale setting 


The reset time of the relay is well under 1/5ofa 
second, The timer has repeat accuracy of better 
than 1% of full scale. Designed for dependability 
and long life, youcan expect better than 1,000,000 
operations from this circle B relay 

If you now use or plan to use time delay relays 
or other types of timers, check with Bristol. There 
are many variations of this basic relay, including 
different vitch combinations and mountings. 
Non-reset types of timers are also available. Write 
to the address below for further information. 


BRISTOL MOTOR DIVISION 


VOCALINE COMPANY OF AMERICA, INC 


108 COULTER STREET, OLD SAYBROOK, CONNECTICUT 


























































OPPORTUNITIES 


| in the field of 


measurements 
and 
testing 


FOR EXPERIENCED 
ELECTRICAL ENGINEERS 


AND 
E. E. GRADUATES 


Small well-established, employee 
owned company, offering usual bene 
fits plus potential profit-sharing and 
stock ownership 


Testing 
Analyses 
Inspection 
Calibration 


Evaluation 


Interesting and important assignments 
covering broad range of testing, en- 
gineering analyses and inspection in 
electrical, electro-mechanical and en 
vironmental fields on all kinds of 
electrical materials, instruments, ap 
paratus and equipment. High order 
of personal responsibility in work and 
client relationships. Also openings for 
engineers and specialists experienced 
in watt-hour meter and instrument 
testing and calibration; component 
evaluation; electrical appliances; air 
conditioners; high-voltage cable 


In-Plant Work 


Openings for engineers and specialists 
familiar with in-plant cable testing and 
inspection, instrument and test ap 
paratus checking and calibration; also 
in-plant audits of inspection; quality 
control, and specification compliance 
procedures 


Please send resumé of education and 
experience, stating age and salary re 
quirements, to 


Gordon Thompson, Chief Engineer 


ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue 
New York 21, WY. 
Telephone Butterfield 8-2600 





kormvar or plain enamel, but without 
the necessity of removing the insulating 
film to make joints either during the 
winding process, or when attached to 
lead wires or to some other conductor 
The polyurethane film may be removed 
by mechanical and chemical means as 
well as by soldering 

Analac is colored a bright red with 
i stable dye, making it easily identifi 
ible in any size. Offered with both 
single and heavy grades of insulation 
the film-coated wire has excellent abra 
sion resistance, and will withstand all 
normal winding conditions 

Dielectric loss, dielectric strength 
and dielectric constant all make it 
suitable for use in windings generally 
used on electronic devices 

Ideal soldering conditions include a 
temperature of about 750 F and a 50 
1) composition of tin-lead solder. Pre 
ferred way of making a solder connec 
tion is to lap the wire around itself o1 
another conductor and dip the joint in 
solder. Anaconda Wire and Cable Co 
25 Broadway, New York 4, N. Y 
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SYNTHETIC RUBBER COM- 
POUND IS ODORLESS AND 
TASTELESS 


Synthetic rubber material that has 
passed exacting odorless and tasteless 
tests, is suited for use in temperatures 
of from 40 F to 225 F. Known as 
compound 1317, the nontoxic material 
is available for fabrication to customer 
specification into seals and parts for 
food machinery, beverage dispensing 
units and related equipment, Goshen 
Rubber Co., 2886 S. Tenth St., Goshen 
Ind 
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FILM-TYPE GLASS RESISTORS 
HAVE INCREASED VOLTAGE 
RANGES 


Resistance ranges of film-type glass 
resistors Type S, have been increased 


by a factor of 10. Maximum resistance 
has been increased in the ™%4-watt 
resistor to LOO kilohms: in the |l-watt 
resistor to 400 kilohmes ind in the 2 


watt to | megohm 


——_—=—_____ 


Papa rea TNT TTT 


whet ee 


The resistors are capable of operat 
ing at temperatures up to 200 C. Even 
at 120 C this resistor can carry the 
full room-temperature wattage of a 
standard precision film resistor of the 
same size 

The resistors meet all the require- 
ments of the newly coordinated military 
specifications MIL-R-11804B. Tempera 
ture coefhicients have been reduced to 

400 ppm per deg 

The glass resistors are manufactured 
by permanently bonding a_ metallic 
oxide to Pyrex brand glass rod at red 
heat. Both core and film are impervious 
to moisture. Corning Glass Works 


Corning, N. Y 
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OLDHAM COUPLINGS 


Oldham couplings, added to a line of 
standard components, are useful in ap 
plications where it is necessary to com 
pensate for shaft parallel misalignment 
(0.03 in. max), or for expansion. They 
have the added feature of permitting 
components to be removed from equip 





ment without the necessity of removing 
shafts. Other features: no loose parts; 
maximum backlash of 10 min of are; 
ind all-stainless-steel construction 

The couplings are available in five 
models to take "te ly and “eo in shaft 
diam, and “e-'4 and '4-%6 in. shaft 
combinations. Component Sales, Ford 
Instrument Co.. Div. of Sperry Rand 
Corp.. 31-10 Thomson Ave., Long Island 
City 1, N. Y 
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MINIATURE SNAP ACTION 
THERMOSTAT HAS 3 F 


DIFFERENTIAL 
Reliability has been built into the de 


sign and assembly of the Model 90 


miniature snap action precision set 








sealed thermostat, resulting in a setting 
tolerance of $ Fo or better; differ 
ential is 3 F or better 

High “g” does not cause chatter 
contacts are either ON or OFT Phe 
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insulatic no 
SUPRAMICA® 

A 60-SECOND GUIDE 
TO BETTER PRODUCT PERFORMANCE 


SUPRAMICA’ ceramopiastics 


... THE WORLD'S MOST NEARLY PERFECT INSULATION 


The research and production skill of MY- 
CALEX CORPORATION OF AMERICA has 
for many years given design engineers 
the ultimate in versatile electrical insula- 


‘tion materials . . . MYCALEX*, the origi- 


nal glass-bonded mica... SYNTHAMICA, 


the first commercially produced synthetic 
mica ... and a completely new ceramo- 
plastic —- SUPRAMICA* — for applica- 
tions that demand the ideal combination 
of physical, thermal and electrical 
characteristics. 


SUPRAMICA’ 555 is moldable! 


This superior ceramoplastic insulation 
features . . . operation at temperatures 
up to 950°F .. . complete dimensional 
stability . . . moldable to precision toler- 
ances .. . positive bonding to metal in- 
serts .. . low electrical loss .. . very high 


arc resistance . carbonization re- 
sistance to moisture, oil and organic sol- 
vents ... permanent radiation resistance 
. . . high dielectric strength . . . thermal 
expansion coefficient same as steel 


SUPRAMICA’® S500 is machineabie! 


This superior ceramoplastic insulation 
features . . . operation at temperatures 
as high as 1000°F . . . machineable to 
precision tolerances ... absolute di- 
mensional stability . . . high dielectric 

rength .. . low electrical loss .. . very 


a’ 


high arc resistance . . . no carbonization 
. «» thermal expansion matching steel 
. ». wWater-, organic solvent-, and oil- 
proof performance . . . permanent radia- 
tion resistance ... good mechanical 
strength. 





Famous MYCALEX Products... for 


MYCALEX 410 * 


Standard quality moldable glass-bonded mica insulation 


MYCALEX 410X* 


MYCALEX 


Lightweight moldable glass-bonded mica insulation 


MYCALEX 400° 


anaara quali macnineabdie giass-dpondce mica insviation 
Seat eae me Telia , CR CTee Searle: er 


MYCALEX” K and KM 


Capacitor dielectrics 


CUSTOM.- 
MOLDING 


AND 


CUSTOM- 


TELEMETERING EQUIPMENT and COMPONENTS 


Mycalex TM55 series commutation switches and SUPRAMICA 555 ceramo- 


plastic commutator plates 


Leal Lale | 





World's largest 


perfect for low-voltage, low-noise-level 


anufacturer of LL) r 


SERVICES 


write to Department 111 for full technical information 


TYPICAL APPLICATIONS 


TYPICAL APPLICATIONS 


" = 
| 
Vv 


a 


gue S. 
WEE Se, 


vate 


g» ify 
x _— 


ha 


applications 


MPN Sali tia ic] 


CORPORATION OF AMERICA 


General Offices and Plant: Clifton Boulevard, Clifton, New Jersey 


Executive Offices: 30 Rockefeller Plaza, New York 20, New York 
Sales Offices 


Chicago, Los Angeles, Dayton, Washington 
*MYCALEXK and SUPRAMICA are registered trade marks of MYCALEX 
CORPORATION OF AMERICA for glass bonded mica and cerame 


plastics respectively 


bonded mica and ceramoplastic products 





SIE | move 


COMPARISON BRIDGE 


ik SEES | 


differential eycle takes a minute = ot 
more, totaling about a half million 
eyeles a year compared to over three 
million cveles for the ¢ onventional creep 
type thermostat. New degassing tech 
niques before sealing have proven out 
in practice where reliability is a must 
Dimensions «Dx 46 brass capsule 
which with header body is one ter 
minal; the other terminal is the pin in 
1 compression type hermetic header 
Capacity MW)-watts 30-volts d- ant 
100-watts 120-volts  d-c—a-e:  non-in 
ductive Valverde Laboratorie- 252 
Lafayette St.. New York 12, N. ¥ 


Circle No. 11, Reader Inquiry Service Cards 
preceding back cover 


MACHINE-TOOL RELAY 
USEFUL IN AUTOMATIC 
CONTROL SYSTEMS 


Six-pole in-line L0-amp relay (NEMA 
Type ALB), designed for such applica 
lions a machine tools and control 
panels, increases flexibility and con 

panel space by reducing the 
number of extra relays necessary in 
automat control systems \ new 


saddle Ly pe terminal permits wiring 


FOR FAST, ACCURATE MATCHING OF 


RESISTORS |! ohm to 5 megohms 
CAPACITORS 500 mmfd to 2000 mmfd 
INDUCTORS 3 millihenrys to 10,000 henrys 


® Five Meter Ranges: 1%, 2.5%, 5%, 10% and 
25% difference readings at full scale 


® Accurate within 0.1% on 1% scale 


® Component differences of 1 part in 
10,000 can be detected from four directions with either plain 
wire or crimped-on terminal connec 
© Foot operated switch available $ tions. Relay is available in both etand 
185. ird and latehed-in formes 
lerminals are accessible from the 
front of the unit. Use is made of cap 


SOUTHWESTERN INDUSTRIAL tive clamps ind large panhead scTeWws 
ELECTRONICS COMPANY on the terminal 


P. 0. BOX 13058 2831 POST OAK ROAD The new relay has silver contacts 
HOUSTON 19, TEXAS which are easily replaced. Tests indi 

cate that this machine tool relay will 

maintain a trouble-free average life of 

20) million operations under normal 


conditions. Relay is available in 2, 3 
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Maitory | STEAD 


These contacts look alike, but one of them 
made from a more readily fabricated alloy 
recommended by Mallory .. . costs 32°;, less! 


Mallory Engineered Materials Selection 
Can Cut Your Contact Costs 


Vee ING the contact material that exactly matches 


“ your product requirements can often reduce over-all 


Mallory Contact Engineering 
Offers Five Ways selected one of the Mallory Elkonite® materials for the con 
To Improve Economy tacts. This is a superior material for heavy-duty service, 


with high resistance to sticking and are erosion. 


contact costs. For example, designers of a circuit breaker 


The most effective contact material from 

the extensive line developed by Mallory Mallory engineers examined the product requirements 

More economical allo often can satist 
oe and recommended a change in materials. They found 

actual service condition 


another ELKONITE, a higher silver content material, 
The most economical contact design , 


for your purchasing, production and prod would give excellent performance on this medium-duty 
uct need application. And because this material involved fewer man 


The most economical backing material ufacturing operations, the contacts could be made at lower 
vr ) lor’ ‘ 4 " ’ y , 
from a group of Mallory alloys devel cost. The customer aving amounted to $10.16 per thou 
oped for this use 
: and a total olf over $% OOO! 
The most economical backing member 
design in relation to contact and prod Mallory engineers are especially well qualified to help you 


uct ¢ Zz requirement 
" lesign inca the best econon and perlormance in your contact 
emer anener metha ronaty They have a un quel broad range of Mallory contact 
ot contact ane yacKing member 


alloys from which to choose. And their extensive applica 
By coordinating all these important elen 
contact design, Mallory can help you put 
effect a long-range plan I itting ¢ 


cost and assuring peak performance you ol top alue [for our contact dollar. Write or call 


tion experience aluable in coordinating all phases of 


contact, backing member and assembly de ivyn to assure 
Mallor for a con ation on your particular application 


Expect more...get more trom 


rr pale sath 


Serving Industry with These Products 
P_R.MALLORY &@ CO. inc 


Electromechanical—Resistors * Switches * Television Tuners * Vibrator 
Electrochemical Capacitors ¢ Rectifiers © Mercury Batteries 


Metallurgical Contacts « Special Metals and Ceramics * Welding Materials 


Pp. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


« COVER 





For heat 
resistance 
you can 
count on... 


count on 


kitchen uten in the home as 


try, handles, lids, radio tube bases 


are shaped { juality pheno cn ing con pe 


ng 
These are compounds designed specifically 


st heat in excess of 50 in some 


or thi: d for other excelle 

FOr NG: GRE Ter Oeher encenen PLASTICS 
properties assuring economy, ease of ENGINEERING 
COMPANY 


manufacture, and gleaming good looks 


you Can continue to count on Plenco Sheboygan, Wisconsin 


Serving the plasti 


phenolic molding coms 
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4. and 6-pole models and in all voltages 
and Ire,,uencies up to 600 volts, 60 
cycles 

Relay contacts can be easily changed 
from normally open to normally closed 
or vice versa without additional parts 
Ihe new unit can use the same size 
mounting screws (No. 10-32 max.) as 
Size 0 and | contactors. General Elec 
tric Co., Schenectady 5, N. Y 


Circle No. 12, Reader Inquiry Service Cards 
preceding back cover 


SUBMINIATURE NEON LAMP 


Result of a cooperative development 
effort by Circon and GE’s Miniature 
Lamp Div., subminiature neon lamp 
NE2C is designed with a midget flanged 
base and is substantially smaller than 
conventional based neon lamps 
Electrical design of the lamp makes 
it useful for a variety of indicator and 


a { 
At 


computer applications. Power consump 
tion is only 0.04 watts. Current drawn 
is 0.0005 amp The lamp produces 
practically no heat, It is a long-life unit 
with average life over 25,000 hr. Start 
ing voltage is 65 volts a-c. Circon Com 
ponent Co., Bldg. 103, Santa Barbara 
Municipal Airport, Goleta, Calif 


Circle No. 13, Reader Inquiry Service Cards 
preceding back cover 


REVERSIBLE SHADED-POLE 
MOTOR 


Designed especially for window fans 
reversible shaded-pole motor is desig 
nated No. 5 Reversible Available in 
horsepower ratings from 1/30 to 1/12 


the motor is said to offer reversibility 


comparable to the reversibility of ca 
pacitor motors ofl similar size ind 
rating 

Model 5 is designed to minimize vi 


bration resonance ind to provide essen 
tially flat noise characteristics trom 25 
to 1500 eveles 

Features include a new lamination 
design which issures lowe! le ikage 
flux; better copper-to-iron ratio; better 


power factor gher starting torques 





if you make a 
Cutting Edge .. 
you should 


el RAFRMIBALSAL 


2 
; 


Re PPIs vt 


SHAROM 


SPECIM 
SSIES 


Sharon is a prime producer of hot and cold 
flat rolled special strip steels in large coils 
lengths or sheets especially for cutting blade 
manufacturers 

If you want exactly the right steel for the job 
call in the man with steel experience your 
Sharon Steel Salesman 

Typical Sharon products used by 
cutlery manufacturers include 
VANADIUM STEELS particularly adaptable 
to cutlery manufacture 
STAINLESS both straight 
chrome-nickel 
PLATES 
SPRING STEELS 
N.A.X. and COR 
alloy steel 
FORGING INGOTS 
GALVANITE 


coated steel 


i 


eading 


chrome and 


analysis 
hi-tensile low 


of every 


PEN 


and BILLETS 
a superior hot dip zine 


TED 


SHARON STEEL CORPORATION 
Sharew, Fiennsyloaria 


DISTRICT 
CLEVELAND 


te 


bp Rapips 


»ALES 
DavToONn 


OFFICES 


Cuicaco, CINCINNATI Detroit, GRan 


INDIANAPOLIS, Los ANGELES 
SAN FRANCISCO, SHARON 


MILWAUKEE 


New York, PHILADELPHIA, ROCHESTER, 
MONTREAL, QuE 


TORONTO, ONT 


cut 


« Manufacta tens Using Spec Jal Sloels 


Should Have These Booklets 
430 STAINLESS 
a popular straight chromium grade 
GALVANITE* The story 
most popular hot dip zinc coated steels 


SHARONART" Rolled-in 


with excellent illustrations 


a complete review of 


of one of the 


steels 


design 


Trademark registered by Sharon Steel Corporation 





more efficient cooling and a new die- 
cast rotor structure which guarantees 
maximum uniformity of rotor resistance 
Other design features: rigid steel cases 
lifetime-lubricated self-aligning bear 
ind excellent shaft-to-bearing fits 
Industries, Ine 250 Davis St 
pe: ee 
‘ 


e No. 14, Reader Inquiry Service Cards 
preceding back cover 


FRONT-ACCESS SWING RACKS 


Available in three standard size oy 


in. 7 in,, and 5'4 in wing racks are 
ivailable in hinged trame with open 
back chassis where dust problems ie 
it a minimum. as well as in hinged 


frame with hinged-front chassis where 


TEFLON 
CAPACITORS 


the ultra-stable precision capacitors for 


critical applications at temperatures up to 200° C 


owe their outstanding enclosure of the under-chassis parts is 


desirable Both ly pes of construction 


provide for weces to under-chassis 


electrical characteristics elements from the front of the panel by 


simply swinging the rack out 


to'CAST TEFLON FILM ae eae 


ind cold-rolled steel will support « hassis 


weights up to 80 Ih. A 17%4 in. min 


clearance is required tor the swing 
by t an OR 0 fi ion racks. National Co.. 61 Sherman St 


Malden 48, Mass 


Circle No. 15, Reader Inquiry Service Cards 


“the ideal dielectric” preceding back cover 


ELECTRICAL CLOSE-TOLERANCE LIMIT 


CHARACTERISTICS 3 lowest dielectric absorption 


OF tet SWITCH PROVIDES 
TEFLON CAPACITORS highest insulation resistance ACCURATE CONTROL OF 
Operating Temp Range 55°C. to +-200°C ROTARY MOTION 


Voltage Range, DC 100 to 30,000 lowest loss factor R i | “ fjustment te close 
Capacitance Range 001 to 20 mf " eine —— 58 

Samy Caches 02% @ 1ke operating tolerances ind excellent. re 
Dielectric Absorption 01% lowest voltage derating at peal ibility in high-speed or low-speed 
Voltage Derating at 85° ( none high temperature 
Voltage Derating at 125°( none 
Voltage Derating at 150° ( none 


operation. are features 


Model LS-1] 

: available in Va-mil, Ye-mil, Kxact limitation of rotar motion 1s 
Voltage Derating at 200°( 33% 1 

Reniiettincs: Gnaiielens 50 ppm/*C 2-mil, 1-mil, 2-mil and 3-mil issured by use of two cams driven a 
|.R. at Room Temperature 10? megohms/mt thicknesses for maximum 


Capacitance Stability 0.1% compactness 


ong 


film capacitors, inc. 


3400 Park Ave New York 56, N.Y. «© CYpress 2-5180 


DIELECTRIX CORPORATION 


*Reg. DuPont T.M Allen Bivd. & Grand Ave., Farmingdale, L_ |, N.Y. « CHapel 9-7999 
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INDIANAPOLIS, 2.05 ANGELES, MIILWAURKEE, NEW T 


SAN FRANCISCO, SHARON, MONTREAL, QuE., TORONTO, ONT 





a 


ORK, FHILADELPHIA, NOCHESTER, ~~ 


Trademark registered by Sharon Steel Corporation 
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precision switches 














there is always 
“SOMETHING NEW” 
at MICRO SWITCH 


for product designers 


Experienced designers know both time 
and money are saved when they check with 
MICRO SWITCH On their complex switching 
problems. If we have not already solved 
their problem, MICRO SWITCH engineering 
is experienced in cooperating with product 
designers to quickly develop a precision 
switch to meet the requirements. 












Here are four such new switches, each 
developed to meet a specific need, each 
capable of many variations of actuation, 


circuitry and housings. 





3-LIGHT 
PUSHBUTTON 









SWITCH 
FOR COMPLEX 
CONTROL PANELS 







“PB" Series 3-light 
pushbutton actuated switch 









17 Here is a new, unique indi 
'32 cating pushbutton switch 
which lights in three differ 
ent colors. This compact 
assembly is the result of 
an original requirement for 
a “‘super-reliable”’ long-life pushbutton switch 
for use in computer consoles for guided mis 
siles control systems 










Designed for use in applications where absolute 


dependability is required, this switch is manu 
factured under extremely careful quality con 
trol procedures. The result is a reliable life 


through hundreds of thousands of operations 


A spec ial 


tion of a 






feature is the 
tube’ type connector, or 
which carries all the connec 
tions to the basic switches and lamp terminals 
The entire assembly is easily pulled out for 
lamp replacement. Send for Data Sheet 110 


exe lusive 
radio 
plug-in base, 


incorpora 













It is as close as your telephone. 
you nothing. 


READE oul ERVICE CARDS, PRECEDING BACK COVE) 


PUM Tie eM te ey ei 


we 


MICRO SWITCH Engineering is at your service 
from convenient branch offices in key cities everywhere. 


nt THIS TOGGLE 
i SWITCH HAS LONG 
‘a LIFE AND BETTER 
| 4 DETENT “FEEL” 

“I 


4 


r Three-position rotary type toggle 

“TR" Series 

Here is a new solution to the problem of mechanical actuation 
of many circuits with a single manual motion. This new series 
of “TR’’ switches offers all the advantages of a toggle switch 
mechanism plus longer operating life and better detent ‘‘feel.”’ 


2 


4 switch. 


These switches provide a high electrical capacity in a 
small space, permitting the elimination of 
electrical devices in many circuits 


very 
relays and other 


They are rugged enough for most airborne and industrial appli 
cations and have passed rigid tests for impact, 


shock, acceleration and vibration 


The ‘tr’ switch shown is 
with 12 terminals 
tions: on-off-on. 
to 24 terminals | 


successfully 


a four-pole double-throw switch 


It is maintained in all three actuation posi 
Other “‘tr'’ switches are available with up 
(8 poles (Send for Data Sheet 112) 


; PRECISE, 
UNERRING ACTUATION 
THROUGH MILLIONS 
OF OPERATIONS 








Adjustable lever actuated switch 
exe 
An adjustable lever actuator on this switch permits close adjust 
ment of the operating point without removing the switch from 
its mounting 


igned for use 
other 


This switch is de: 
computers or 
require prec ise 


on such equipment as timers, 
multiple-mounted switch devices which 
, unerring actuation through millions of operations 


The operating position is adjustable through .210 inch. The 
available with a wide selection of pre-set operating 
characteristics. ‘They are also available with split-contact 


double Send for Data Sheet 100) 


switches are 


throw circuitry 


« : THIS SWITCH GIVES 
alt PRECISE PERFORMANCE 
& 4 UNDER MOST 


leet 
a ; EXTREME CONDITIONS 
- The micro “EN” Switch is 


ie completely sealed, 

‘Tests shown its 
to be unaffected by ice 
or by heat to +180°F. A 
thousand hours in salt brine spray or 30 days 
104°F (95¢ still finds 
and precisely. No chattering of con 
loosening of 


° i cylindrical in 


map? | 


it going strong 


shape have 
perform ince 


coating at 65°F 


prec ise 


operation at humidity 


tacts, no parts 


occurs during vibration 


tests of 10 to 500 cycles per second 
Contact arrangement is double-pole, double-throw. 
Weight (without leads) 2'4 oz 


(Send for Data Sheet No. 105) 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS HONEYWELL REGULATOR COMPANY H 
FREEPORT, ILLINOIS ne 


Consultation costs 
Can save you time and money. 


i Leaside, T 17 . 
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& PLATINUM © PALLADIUM © RHODIUM IRIDIUM © OSMIUM © RUTHENIUM ©* GOLD « SILVER & 
a rotating lead-screw to actuate two 


SPDT precision snap-acting switches. 
The lead-screw is connected to the 
system to be controlled by suitable 
gears. Adjustability of 1 part in 3400 
(0.03 per cent of the full range), and 
repeatability of +5 deg of a 360 
deg revolution of the lead-screw (0.04 
per cent) are features of the unit; 
limit of travel for the cams is from 1 to 
70 turns of the lead-screw. 

Limits are set by pulling the cali- 
brated scale bar forward to disengage 
the teeth on the perimeter of the cams, 

— — eer — rotating the cams on the lead-screw to 
the desired limits, and allowing the . 
scale bar to spring back to its original 


~ “) r T ~~ "ER position. Cam settings are read directly 


on the scale bar, which is calibrated 








. ° 
in revolutions of lead-screw. 
The Model LS-1 base measures 41% 
ee acne enn in. long x 2%4 in. high x 1"4e in. wide 
The two ends of the 14 in, lead-screw 
shaft extend 1%. in. beyond the base 
making total length of the unit 6%4 in 
Arch Instrument Co.. Inc., 101 Holmes 
St., North Quincey, Mass 
... IN THE PRECISE FORM AND ALLOY ae aa 
REQUIRED FOR YOUR PRODUCTION OF ELECTRICAL 
COMPONENTS AND EQUIPMENT REDESIGNED MOTOR HAS \@> 
2,592,000:1 REDUCTION 
RANGE 
Redesign of gear box of basic Series ° ’ 
900 fractional-horsepower motor greatly 
extends range of final shaft speeds that 
can be supplied through standard gear- 
ing. Redesigned motor operates in a 
reduction range from 4.5:1 through 
2,592.000:1. This makes final shaft 
! . TIAL LIST OF 
APW broad research experience and ashe speeds available from 600 rpm to one 
TR SILV P oucTs 
modern facilities for mass production in -” - on PRe 
alloying and fabric ating silver and other SILVER-PALLADIUM ALLOYS 
prec ious metals in all forms you may re- SILVER POWDERS 
quire for the manufacture of electrical or (Up to 99.99% pure) 
electronic equipment—assure unusually SILVER SOLDERS AND 
capable service and a thoroughly reliable GRAZING ALLOYS 
source of supply. SILVER ANODES : 
All standard alloys in the various forms (Extruded or rolled) 
presently in general industrial use are SILVER SINTERED METALS 
available for prompt delive ry. These in SILVER WIRE 
. 2 ‘rs. solders ‘ SILVER STRIP s 
clude silver wires, powders, solders, an seciatins Sn tnitek deve Chalk tenths 
odes, brazing alloys, sheet, strip, ete. re ree between these limits are available in a 
SILVER CONTACT ALLOYS virtually continuous range, although not 
SILVER ALLOYS TO all torques are available in all shaft 
The servic es of our staff are available to SPECIFICATION speeds 
aid in the development of special alloys he motors operate on &- only on all 


. voltages and on 25 50 or 60 cevcle 
and forms, when required, ink full conh- 


current. Either synchronous or non 
dence, of course, synchronous motors are available 
Speed of synchronous motors before 


reduction is 1800 rpm. Mounting space 


Established 1875 24, in. x 27% in. x 2% in. x 25% in., ex 
clusive of shaft. Gear box has 344 in 

THE AMERICAN PLATINUM WORKS ~ 
The motors can be built as reversing 

° NEWARK 5, NEW JERSEY 

231 NEW JERSEY RAILROAD AVENUE _ itis militias intend aeatene of 
(ENCE LAARD (NOUS T kts & | higher power Motors cannot be harmed 
18k6 NOVEMBER 1956 ELECTRICAL MANUFACTURING 





VERSATILITY enter 


nitely with current on. Cleason-Averv. 





For all the stringent 


requirements of 


MIL-1-18057 


BH ‘1151 

























MIL-I-18057 is a functional type test tor Class H 
Insulating Sleeving. It sets the standard tor pertormance 
of braided Fiberglas Silicone Elastomeric sleeving in 
electrical insulating systems subjected to high tempera 


tures and mechanical stress 


When you specity BH-1L151 Fiberglas Silicone 
Elastomeric Sleeving, it meets these high standards. 
Supported by long record of service in both military 


and industrial applications 


BH-1151 combines the superior qualities of Silicone 
Elastomer extreme low temperature and high 
temperature flexibility, resistance to degradation when 
exposed tO high temperature, chemu al mcreness and 
resistance to crazing with the support, resistance to 
cut through and dimensional stability oftered by the 
bast Fiberglas braid 

All ot these propertics are required by MIL-I-18057 
and proot of BH-1151's ability to meet these standards 


is established by data obtained in each of the prescribed 


test methods. These data sheets are available on request 


BENTLEY, HARRIS MANUFACTURING Co 
14 j Street 


HOHOCKEN, P PeELEPHON PAYLot 0644 


BENTLEY, H 
CJA ) /) 


J 
/ 
/ ; 


LY a4 v 

: ati 2) GUO 
a 7 TMOG 
4 SYFEVINGS 
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VW Ee wR SAT i iTW even though they are jammed indefi 
L nitely with current on. Gleason-Avery, 
Inc.. 45 Aurelius Street, Auburn, N. Y. 


‘ . ‘ rivets Re 
/f) Res/ns = Circle No tl nahne opt Lope Cards 


SPLIT-CONTACT SWITCH 














Features of snap-action split-contact 
vod | re switch, Model C-11008, are high capac 
| {into durable boar ity (up to %4 hp), dual cireuitry (five 


and molded pr t % terminals ind maker's rolling spring 


th Wurez re 
nap-action pring iple 


Although Model C-11008 is a nor 
In electroni resi i \ mally closed switch. the double-throw 


irrangement can control two single-pole 





throw circuits or can be used tor 
double make or break in a single cu 
euit Switch rating is 15 amp It i 
furnished with a pin plunger or any 
type of actuator to suit the desired 
ipopolic ition. In actual tests, it was actu 
ited 40 million times without any sig 
of failure Acro Manufacturing Co 
2040 Kk. Main St... Columbus 16, Ohio, 


Circle No. 18, Reader Inquiry Service Cards 
preceding back cover 
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DOUBLE SOLENOID 
AIR VALVE 


Designed to meet JIC standards, new 
b-way k-port and as well as 4way 
port (2. pressure pilot-operated 
double solenoid controlled air valve is 


ae ignated Model 2441-500 Valve 


utilizes a spool type pilot. By momen 


L hese amy le ugvest only a tew of the many 


Vays in hich busine is profiung from the 


.d0 these 1 


maracteristics of Dure; phenol resins. Their 
, juualicie of insulation, toughne ind resistance 
L/(/CU/¢ ST De 1) ¢ tT, to extremes of temperature and humidity, and 
to attack by many acids and mild alkalies hold 
fy s | Ol// 1cl¢ pro use for investivation int profitable 
- —_——— new us it oul prod t of proc « call for 
/ 6 saa Y mpregnant bond coating or reimtorcng 
OLer 1f(/CESS £ went iv be able co helt ou. Our experi 
ence a 1 ne \¢ clopi I ind pre duc 

tik of phen hie i ! ‘ 





, \ 

» ~ > tarily energizing one solenoid, the spool 
> ys } é ; | 1ST Natl hit The / s moved and the main valve shifted 
The main valve stays in this position 


intil the other solenoid momentarily 
! 


shifts back to the 


original position This provides a safety 


energized and it then 


DUREZ PLASTICS Division [''L4i} 


CHEMICALS 
HOOKER ELECTROCHEMICAL COMPANY i A os] 


lactor ince the valve will not reverse 


1311 Waick Road, North Tonawanda, N. ¥ in case of electrical failure It also 
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BY FAR THE (J VDA EVER BUILT 


and HALF THE SIZE of 


Conventional Types 











MAGNETIC 


MOTOR CONTROLS 


SIZE 0-1 





When SMALL Space is 2 BIG Design Probiem! . . . with these ALL NEW Features in sizes 0 and 1... 


RL me ea mc 5 





fe Leader look to 


MOTOR 


. FOR SPACE-SAVING 
COMPACTNESS 


. FOR PERFORMANCE- 
BUILDING 
DEPENDABILITY 


MODEL 102 AIRFOIL 
MILLING MACHINE 


The New England Machine & Tool Co. 


This ingenious machine mills the original, 
3-dimensional masters from which turbo jet 
blades are manufactured . . . does in hours 

a job once requiring weeks of hand work. 
Complexity of the operating and control 
mechanisms placed a high premium on space, 
but the 5 smaller, lighter A-H Magnetic 
Controls were easily mounted on an 
unusually compact door-back panel that 
swings out for instant accessibility. 


TYPE 704 ELECTRONIC 
DATA PROCESSING MACHINE 


MANUFACTURED BY 


international Business Machines 
CORPORATION 


‘These electronic machines are designed 
primarily for the use of engineers and 
research scientists. They are capable of 
performing more than 4000 multiplications 
or divisions per second. The 10 Arrow-Hart 
Contactors included in the very complicated 
power distribution unit were a natural choice 
to save valuable space. Other A-H Controls 
are also utilized in other parts of the machine. 


HEV-E-OIL BURNER 


MANUFACTURED BY 
Cleaver-Brooks Company 


Simple, compact and efficient, this modern 

unit uses low cost, high heat heavy oils to 

provide economical heat for commercial 

and industrial buildings. Arrow-Hart Control 
an “RA” Starter and a Miniature Relay — 

occupies little space in the small panel, 

leaves ample space for easy wiring 


THE ARROW-HART & HEGEMAN ELECTR 


ji MHaowt? 


MOTOR NTR ' 
Please send my copy of the A-H Motor Control Appli 
cation folder tM 
name 

position 

company 

co. address 


city ° state 


@ Meloance Design 


ane 


MACHINE TOOLS 


ELECTRONIC 
COMPUTERS 


HEATING 
EQUIPMENT 


= 


ARROW-HART 


MOTOR CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
103 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 


Offices, Sales ee and Warehouses in Principal Cities 
NTR e WIRING 
C Jil “if ; 


a Sk WITCHE e APPLIANCE W 
MAIL COUPON TODAY FOR COMPLETE INFORMATION 
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makes possible simpler electrical cit 
cuits. Model 2441-500 has _ covers 
chained to body to prevent loss; water- 
proof and airtight solenoid enclosures; 
and recessed pins to operate valve 
manually without removing covers, It 
is electrically inoperative with solenoid 
covers removed. Model 2441-500 is 
made in 14-in., °4-in., 14-in. and other 
sizes. Automatic Valve Co., 37415 
Grand River Ave., Farmington, Mich 
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45-VOLT SELENIUM 
RECTIFIERS 


Available in standard sizes from 6 
in. to 2 in. square, 45-volt selenium 
rectifiers are being made in seven 
types. Availability of additional types in 
larger sizes will be announced shortly 

Made possible by advances in pro 
duction techniques, the cells exhibit 
high stability and very low reverse or 





7 


“leakage” current, making them ideal 
for use in magnetic amplifiers. 

Che rectifiers permit significant sav 
ings because fewer cells are needed to 
ichieve a desired voltage rating. Com 
ponents Div., Federal Telephone and 
Radio Co., 100 Kingsland Road, Clifton, 
Mp: 2: 
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CLASS B POLYESTER-TYPE 
VARNISH 


Class B insulating varnish, designed for 
use in combination with Class B wire 
enamel systems, is a polyester type 
designated Isonel varnish 

Accelerated iging tests conducted in 
company's laboratories reveal that the 
varnish has substantially longer life 
than conventional Class A varnishes 
when aged at 200-C and subjected pe 
riodically to a 2000-volt dielectric test 

In tests on wire samples coated with 
Isonel wire enamel over which two 
coats of varnish were applied, the 
Isonel varnish/Isonel wire enamel 
sample showed no failures after 2500 hr 
it 200-C 

The new varnish is said to be com- 


pletely heat reactive; at temperatures 
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Makers of CLEVELITE*... 
the QUALITY name for Phenolic Tubing. 


CLEVELAND'S NYLON FORMS... 











































































































Patents Pending 


YLON CO/L FORMS 


A NEW PRODUCT INTRODUCED BY 


CLEVELAND CONTAINER CO. 


-.@re a one-piece precision molded, high temperature form for 


use with threaded cores. 


. eliminate costly assembly operations as they can be had with 
the collar as an integral part of the form. 


. collars are notched to prevent slipping turns, speeding wind- 


ing operations. 


. edges are serrated to provide greater friction when engaged 


with winding arbor. 


. have six internal ribs enabling cores to be pressed into the 





. have unique chassis 


mounting clips. 


patented 


. resist electrolysis indefinitely. 





form, eliminating time consuming, hand threading operations. 


lock, 













costly 


. available in all R.E.T.M.A. standard colors, for easy identifi- 
cation ...in certain lengths to fit 8/32 and 1/4-28 core sizes. 


THE 


6201 BARBERTON AVE. 


CHICAGO + DETROIT + MEMPHIS - PLYMOUTH, WIS. - OODENSBURG HY 


Representatives: 


WEW YORK AREA: R. 1. MURRAY, 604 CENTRAL AVE, EAST ORANGE, WH. J 

WEW ENGLAND: & S. PETTIGREW & CO., 62 LA SALLE RD. WEST HARTFORD, CONN 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 W. RAVEMSWOOD AVE, CHICAGO , 
WEST COAST: IRV. M. COCHRANE CO. 408 S. ALVARADO ST. LOS ANGELES 


ABRASIVE DIVISION ot CLEVELAND, OnIO 
Cleveland Centeiner Cenede, Lid, Prescot end Terente, Ont 


*Reg. U. S. Pat. Off 


CLEVELAND CONTAINER 


COMPANY 


CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
* MOAESBURG WH) + LOS ANGELES 





































































































isconsin 
Ceramic 


Whether you need porcelain, stea- 
tite, refractory or filter parts, the 
superior physical characteristics of 
Wisconsin ceramics make them ex- 
cellent components 


These accurately made ceramic 
parts help you obtain greater efficien- 
cy in production, They fit easily, 
quickly and correctly into place 

and they are especially adapted 
to automatic and 
assembly processes 


semi-automatic 


give you best © 


Send us a sample or blueprint and 
tell us your requirements. Our ceram- 
ic engineers are at your service. We 
will be glad to quote prices and 
delivery. 


Serving the Electrical and Electronic 


Industries since 1919. 


WISCONSIN PORCELAIN CO. 
115 Market St. 
Sun Prairie, Wisconsin 


HASTINGS vacuum Gauces 


SET NEW STANDARDS OF ACCURACY, STABILITY, RESPONSE 


oe 


MODEL LvV.-1 


@ Easy To Read Scales 


e@ Unusually Long Life 
@ Matched Gauge Tubes 
@ No Outgassing Or System 


cate 


Internal 


Contamination 


NEW MODEL LV-T. sieasures 0-1 


0 mi- 
Hy. Single meter large 4 cale indi 
lirect! with t ads 


muum istments 


voltage regulator take care of fluc 


tuations in line ltage. Ideal for Industrial 


In 


tallation Also a eit 


micron 


MODEL GV-3 VACUUM GAUGE #89!) 201m He 


(Shown at right with optional 5-po 
tion switching attachment Range 
from 00-1000 micron Hy Manual « 
rent set and additional millian 
scale allow adjustment fi 
presence of gases other than air, for 
leak detection ind = tor 
laboratory use 


specialize 


Evaluation by Users 


PROVES SUPERIORITY 


of Hastings Gauges 
WRITE 


HASTINGS-RAYDIST incorrorateo 


HAMPTON 5. VIRGINIA 
PHONE 3-6531 


of 180 C, the varnish cures to a tough, 
solid mass. Impregnated armature coils 
in high speed motors, theretore, will 
not loosen and cause creepage failures, 

Ihe varnish cures at 375-400-F (190- 
205 CC). the length of baking cycle de- 
pending on the size of the impregnated 
coil, In many cases, a Il-hr cure is 
idequate 

Tank stability is described as 


lent. The new varnish is 


excel- 
noncorrosive 
and is handled in the same manner as 
Varnish 


™ henec - 


regular varnishes Schenectady 
Co.. Ine $303 Congress St 


tady, N. Y 
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TEST-POINT CONNECTOR 
FOR PRINTED-CIRCUIT 
BOARD 


Special design female test point recep 


tacle for printed circuit wiring will 
accept and hold standard 0.080 test 
probes. Molding body made of mineral- 


filled melamine (MIL-P-14D, Type 


MME). is 


mounting. Six floating type 


designed for right-angle 
contacts 
are made of spring temper phosphor 
bronze, gold plated over silver for low 
contact resistance and ease of soldering. 
Electronic Sales Div., Dejur-Amsco 
Corp 5-01 Northern Blvd Long 
Island City 1, N. Y. 
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OSCILLOGRAPH TUBES FOR 
PULSE-MODULATED 
APPLICATIONS 

| ive-in, magnet deflection o 


tubes »AHP7T and 


low-voltage 


cillograph 
VAHP7-A 


electrostatic focus and a 


feature 


long persistence characterists The 
intended 


pulse modulated ipplis 


tubes are particularly for 


itions such is 


radar indicator service. but are also 


» 


NOVEMBER 1956 ELECTRICAL MANUFACTURING 





a Magnetic Core 


that’s really 


SMALL? 


use AL 
PERMENDUR 


When the conditions of service 
make it imperative for you to hold 
the size and weight of magnetic 
cores atan absolute minimum, that's 


W ith 


it you can push the flux density up 


the place to use Permendur 


to 20 kilogausses, and pracucally 


Write for 


your copy 
“MAGNETIC MATERIALS” 


This 32-page book contains valu 
able data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Ilus- 
trated in full color, includes essen 
tial information on properties, 
characteristics, applications, et 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. EM-83 


eliminate weight as a consideration 

Along with its suitability for cores 
wherever the premium is laid on 
compactness, Perms ndur 1s just the 
thing for sonar magnetostriction 
applications, too. We 


proper annealing facilities for this 


maintain 
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alloy. Write for technical data on it, 
and let our engineers help you to 
cash in On its possibilities 

In addition to Permendur, we 
offer a range of high-permeability 
silicon steels and 


alloys, oriented 


other electrical alloys that is un 


matched in its completeness (our 


services also include the most 


facilities for lamination 
heat 

Let us supply your requirements 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


K) 


mode rn 


fabrication and treatment 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


| SteEig For THE 
\ ELEctROWiC poe 


wew eile 





new members of the 
PHILLIPS family—a 


complete line of HERMETIC SEALS 


backed by the engineering, the 


rigid quality control, the plant 
capacity needed for prompt 
delivery and unvarying quality 


f 
scene NEE ETON Lf ~—~4 


‘ 


Single and Multi F I | \ 
Terminal Kovar and 
Compression Types 


WRITE FOR 


Crystal Bases CATALOG 


Condenser End Seals 
Transistor Mounts 


Customized Seals To Order 


MES ~ 


HERMETIC SEALS, MULTI-CONTACT, POWER, HERMETICALLY SEALED RELAYS, ACTUATORS 


PHILLIPS 


PHILLIPS CONTROL CORPORATION . . . JOLIET, ILLINOIS 
AN ALLIED PAPER CORPORATION SUBSIDIARY 
SALES OFFICES: NEW YORK PHILADELPHIA BUFFALO SAN FRANCISCO DENVER 


SANTA MONICA ATLANTA DETROIT CLEVELAND - DALLAS SEATTLE 


useful in general oscillographic appli- 
cations where a temporary record of 
electrical phenomena is desired. The 
SAHP7-A differs from the 5AHP7 only 
in that it has an aluminized screen to 
give ine reased brightness and improved 
image contrast. 

The low-voltage  electrostatic-focus 
gun featured in the 5SAHP7 and 
5SAHP7-A facilitates use of these types 
in lightweight equipment; assures good 
uniformity of focus over the entire 
screen; and permits focus to be main- 
tained automatically with variation of 
line voltage and over a wide range of 
adjustment of image brightness. 

Other features of the 5AHP7 and 
5AHP7-A include a deflection angle 
of 53 deg, a maximum overall length 
of 11% in., and a minimum useful 
screen diam of 414 in. Radio Corpora- 
tion of America, Tube Div., Harrison, 


Md 
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PHOTOELECTRIC CONTROL 


Compact photoelectric control is adap- 
table for counting, sorting, color match- 
ing, automatic shutoff and alarm, and 
related equipment, 

Special “ecat’s eye” receiver and efh- 
cient optical system enables control of 


machine position within close limits. 
The “cat’s eye” slit, which can be 
rotated to suit conditions, can control in 
any position. This slit also lends itself 
to readout with a suitable optical shaft 
position indicator. Mason Instrument 
Co., 29 Elm Ave., Mt. Vernon, N. Y 
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“PRE-CONDITIONED” 
SILICONE RUBBER 
COMPOUNDS 


| Now commercially available is a series 
| of “pre-conditioned” vinyl silicone rub- 
| ber compounds that are easy to process 
| and which meet aeronautical specifica- 


tions for high-temperature applications. 


Marketed as K-1044R, K-1045R 


| K-1046R, K-1047R and K-1048R sili- 


| 


| 
| 


cone rubber compounds, they are called 
“ +a: ” 
pre-conditioned” because they are 


| shipped in a condition making it easy 
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does this make you think of 


rising metal prices? 


It should! Because higher material and processing costs may push 
the price of your product out of the range this lady is willing to 
pay. This is true, regardless of whether you make bathroom 
scales, ranges, refrigerators, housewares, utensils, or scores of 


other products for use in the home. 


Now is the time to re-orient your thinking from metals to 
plastics. And Molded Products is the source to consider. Because 
MPc offers the most modern facilities for plastics production 
by all methods .. Injection, compression, transfer and re inforced 


plastics—fiberglass 


For example... 


The scale housing might be molded in fiberglass reinforced poly 
ester...unbreakable, lightweight, with beautiful, non-chipping 
molded-through color. The lens could be injection molded of 
clear polystyrene. Cams, levers and structural members can_ be 
compression molded of rugged phenolics with molded-in threads 


or metal inserts that eliminate costly machining and assembly 


In planning your change-over to plastics, the experience and 
know-how of MPe engineers are yours to use. Product designers, 
engineers and purchasing agents are invited to submit specifica 
tions, blue prints or plastic problems for study or quotations...or 


to request consultations either at Molded Products or at your lant 
1 y | 


Write Department E for Brochure 


MOLDED (i propucts 


DIVISION OF ADMIRAL CORPORATION 


P. O. Box 338, West Chicago, Illinois —Telephone: West Chicago 1140 


OT aN MUL a ee me CL LOE 
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Products for 
SPECIAL APPLICATIONS 


For current limiting and for obtaining lagging 
power factors without wave distortion 


¥ 


NWL Air Core Reactors 


Capacity of 4 to 2000 Amperes 
and 25 to 400 cycles. 


For reduced internal capacitance and better coupling 


NWL Audio Transformers 


Transformer shown above has a range 
of 5 to 2000 cycles, a capacity of 3.6 
KW at 60 cycles, and high voltage 
windings. Illustration shows sandwich- 
ing of the high voltage coils between 
secondary windings. Available from 2 
to 15 KW and up to 10 KV in dry type 
transformer. 


ESTABLISHED 1920 
(aa NEA) 


WINDING LABORATORIES, INC. 


P. O. Box 455, Dept. 101, TRENTON, N. J. 


| 


for the fabricator to process. They also 
have controlled reactivity. Other fea- 
tures include high tear, high elonga- 
tion, tensile strength of over 800 psi, 
low compression set, good oil resistance, 
low moisture absorption and good dry 
and wet dielectric properties. 

Compounds are said to meet the 
Aeronautical Materials Specifications 
(AMS), the joint military rubber 
(Mil-R), and American Society for Test- 
ing Materials (ASTM) specifications in 
the appropriate hardness. Industrial 
applications include use in home appli 
ances and other units 

The K-1040R series has a Durometer 
hardness range of from 40 to 80. (The 
R denotes the red color of the com- 
pound.) The controlled reactivity char- 
acteristic of the series makes possible 
low compression set without use of toxic 
additives, and permits the employment 
of new catalyst systems that eliminate 
step-wise post-cures for thick sections. 
The K-1040’s may be bought uncata- 
lyzed or with a catalyst specified by the 
fabricator. They are available in 25, 50 
and 150 |b fiber board drums. Silicones 
Div., Union Carbide and Carbon Corp., 
120 Lexington Ave., New York 17, 
N. Y. 
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PRECISION SPRING WIRES 


Developed to provide closer dimensional 
and load tolerances essential in pre- 
cision springs, especially those in- 
tended for two-load applications, two 
new spring wires are designated Tru- 
coat and Micro-Tin. 

Trucoat wire has a chemically- 
prepared, nonmetallic coating resulting 
in a wire with lower out-of-round char- 
acteristics than conventional music 


<< 
_ 
~< 
r 


wire. The coating also provides excel- 
lent lubrication during coil winding, 
according to findings during pilot runs 
involving about 500,000 |b of wire. 
The Trucoat coating is easily re- 
moved by conventional methods so the 
springs can be plated without difficulty. 
It is manufactured in all conventional 
spring wire sizes and supplied in stand- 
ard coils or in extra heavy coils. 
Micro-Tin was developed to meet a 
need for a more uniform corrosion- 
resistant music wire required for pre- 
cision springs used in business ma- 
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7 “bonus values” of 
Leland’s submersible motor! 


Now both motor and pump can be installed right in your gasoline 
storage tank! Even with high octane gasolines, the new Leland « xplo 
sion-prool motor eliminates Vapol lock...uses the gasoline itself fon 
lubrication and cooling. This completely new % hp, 230v AC ther 
mally protected motor measures only 3% inches in diameter . . . fits into 
existing tanks. It’s fully U.L. Approved for Class I, Group D service. 


Simple and rugged, built for long-life economy, this new Leland 
submersible pump moto has these 7 big advantages over other motors 


1. Completely self-contained unit includes outer shell necessary for 


gasoline passage — makes expensive extras unnecessary, 


2. Extruded aluminum outer shell becomes main structural member— 


ribbed design provides much needed rigidity. 


3. “ie”chrome-steel shalt extension provides greater strength—prevents 
mechanical distortion. 


Increased annular area allows 10 rreater gasoline flow —minimizes 
trouble-making back pressure and turbulence 


Suction stub mounts without adapton castings — reduces expense 
required with other motors 


Plastic-impregnated windings surpass wet-design insulation require- 
ments — remain trouble-free for extra-long service life. 


~ 


7. Leland’s integrated motor design permits complete removal of pump 
or stub without disassembling motor. 


In addition...a remote-control box is supplied with each Leland 
submersible pump motor. Includes thermal overload protector, line 


control and starting relays, starting and running capacitors, 


30 years ago Leland developed the first gasoline curb pump motor 
to receive U.L. Approval — today, Leland gasoline pump motors out- 
sell all others combined. So there's good reason why, lor explosion- 
proof motors of any kind, your best bet is Leland, If you would like 
more information, and/or a copy of a new brochure on the submersible 
motor, write, wire or phone us ~ TODAY! 


g THE LELAND ELECTRIC COMPANY 
5 3 e ry N D Dayton 1, Ohio 


MOTORS 


Division of AMERICAN MACHINE & FOUNDRY COMPANY 
Le 


LELAND 
SUBMERSIBLE 
MOTORS 


‘\ 
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| a 
if Dielectric or C 


orrosion Problems 


Are Causing Coil Trouble... 


PRECISION 
CAN HELP 
TU TT 
Ta 


t 


Precision specializes in the 
fabrication of square and 
rectangular, round and spe- 
cial shaped coil forms . 
acetate or mylar covered.,..sil- 
icone, phenolic or Resinite im- 
pregnated ...to help you solve 
any dielectric or corrosion prob- 
lem. Forms can be made to your 
exact specifications in all sizes 
from ‘\" square to 8” square, with 
wall thicknesses from .010 to .125. 
Only the 


trical grade 


highest quality elec- 
kraft, 


ate or various combinations of 


quinterra, ace- 


these materials are used. Precision Paper 


Tubes are available in standard or exclusive patented 


DI-FORMED construction for greater crush resistance 
sile strength and extreme dime 


Get immediate service. Call 
tact our Chicago, IIl., 


or Hartford, Conn 


, high ten- 
nsional stability 

a Precision representative or con- 
, plant. 


sales offices in: 


California, Oregon, Washington 
Covina, California, Edgewood 2-4693 


Iineis, Indiana, ltowa, Wisconsin 
Missouri, Minnesota: Chicago, Iilino 


ARmitage 6.5200 


Indiana, Obie 


Logansport 2555 


Logansport Indiana 


Northern Ohio: Cleveland, Ohio 
1.1060 


New England 


Framingham, 


chusetts, Trinity 3.7091 


New Jersey, Delaware, Washington, 


D0.C., Maryland, Eastern Pennsylvania, 


PRECISION 


Plant No. 2. 1 


Virginia, Metropolitan New York 
Jersey City, New Jersey 


5-2480 


Swoathmore 


Upper New York 
Syracuse 4-214) 


»yracuse, New York, 


CANADA: Montreal, Quebec, Canada, 
Walnut 0337 


MEXICO: Mexico 6, D.F., 
35.06.18 


Telephone 


REQUEST 
CATALOG 


PAPER TUBE CO. 


2035 WEST CHARLESTON STREET . 


Flower Street, Hartford, Conn 


CHICAGO 47, ILLINOIS 
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chines, electronic gear, appliances and 
similar applications. 

An improved coating process devel 
oped by the maker is said to almost 
entirely eliminate 
irregularities, thus 
that facilitates the 


sion-resistant springs to more 


lumps and surface 
produ ing a wire 
winding of corro 
prec ise 
limits, Micro-Tin wire is available in all 
conventional spring wire sizes. National 


Standard Co., Niles, Mich. 
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FERRITE CORES 


Now available commercially are ferrite 
cores with a temperature coefficient of 
initial permeability of 0.02 per cent C 
maximum from 20 to 80 C and an initial 
permeability of 200. Development of 


special pressing techniques has made 


< 
“2 vs 


°o 


possible the 


ing core with 


production of a ferrite tun 
uniform permeability 
along its entire length. 

The ferrite 
high purity and chemically 


metallic 


cores are formed from 
analyzed 
oxides. The variables associ 
ated with the processing of thes 
oxides are said to be strictly controlled 
Developed by the Collins Radio Co 
they are marketed through a subsidiary 
Communication Accessories Co., Hick 


man Mills, Mo. 
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THERMOSTAT FOR 
APPLIANCES, INDUSTRIAL 
UNITS 


Series of 


“Diamond H” 
range oven, 


thermostats for 
industrial and air condi 


tioning includes a_ wide 


equipment 

range of models in the Series 270 
Oven thermostats have UL-approved 

120-240-volts, a- 


only, and a standard temperature range 


ratings of 25 amp 


of 200 to 500 deg with other ranges 
available to meet special requirements 
They include two and three position 
as single-dial units both 


with or without automatic 


units, as well 


preheat oper 
ation. Some models are equipped with 
termina! clips for direct connection of 
thermostat 


neon pilot lights to the 
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RIGHT ARM 


of industrial research 


f 
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‘I NGLE to 8-channel inkless and permanent 
recording in true rectangular coordinates 

of 0-100 cps phenomena — fanging from 
telemetered aircraft data to atomie feaetor 
characteristics is the vital and growing role 
of Sanborn oscillographic recording systems 

in industry. ‘The Sanborn file of users indicate 
that such recordings are aiding in the dynamic 
analysis of jet engine starters, machine tools, 
agricultural machinery and oil drilling 
equipment; performance of pilotl target 
aircraft, modern submarines and tracking 

radar systems; and the production testing 
of servo components, valve positioners and 
precision potentiometer Sanborn system 
designed especially for recording analog 
computer output extend applications further — 


in simulated flight set-ups, solution of complex 


problems with six or eight variables, etc, 





8-,6- CHANNEL 4-CHANNEL 2-CHANNEL 
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Sanborn's galvanometer 
writing arms record 
valuable data to heip 
solve the countiess 
measurement probiems of 
research, design, and 
production testing. 


The advantages of making Sanborn 
equipment thé “right arm” of your recording 
problem: include extreme exthility, by mean 
of a dozen different interchangeable, plug-in 
“150 Seri pre 


mplifiers which quickly and 


economically adapt a ba tem to changing 
requirement choice of | 1 6- oF 
+-channel system n il mobile cabinet 
or port ibly packaged numerous chart 
peeds, many individual channel control ine 
high o er-all YyStem tinearit 

lo see how os i rapnu recording the 
Sanborn way can become the Right Arm 
of your analy Nort vrite for detailed 
information or contact our inborn 
Repre entative KtLeen-page Lo ystem”’ 


catalog on request 


SANBORN COMPANY 


Industrial Division, Cambridge 39, Ma 








2-,4 8-CHANNEL 
ANALOG COMPUTER SYSTEMS 


, 6 
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OPENING NEW HORIZONS 


IN DATA PROCESSING SYSTEM DESIGN 


Phe requirements for a switchin 


y system that will handle 


the high information rates of input and output devices in 


data proce sing s} tems have been 


now the y have constituted a 
ing system design 
Ihe New NORTH 
these switching 
mum crosstalk, opening new 


NORTH REED 


being ul ed ucce 


REED ARM 


chore 


ARMATURE WN 
fully today in 
built” system centrals in high 


Write for comple te detail 


seriou 


horizons in 


peed data processing 


on hoy 


so demanding that, until 


barrier to data process- 


ATURE RELAY handles 


with maximum efficiency and mini- 


system design 
IATRIX SWITCHES are 
NORTH designed and 


ystems 


w the new NORTH REED 


ARMATURE RELAY can provide an important link in data 


processing system 


TAPE WRITER 
| VERIFIER 


TRANSCRIBER 


TAPE FILE PAPER (TAPE 
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TAPE WRITER 


ELECTRO. MECHANICAL PRINTER 


INDUSTRIAL DIVISION 


GALION, OHIO 


others may be equipped with auxiliary 
terminals for connection to remote pilot 
lights 


Industrial models are 


designed fo 
such applications as laboratory equip 
ment, platens, steam tables, coffee urns 
blue-print others 
The Hart Manufacturing Co., 110 Bar 
Hartford, Conn 


Circle No. 28, Reader Inquiry Service Cards 
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machines and many 


tholomew Ave 


TEFLON TERMINALS MEET 
CLOSE SPACING NEEDS 


With dielectric strength ranging from 
1000 to 2000 volts per mil thickness, 
Peflon “Press-Fit” terminals are useful 
for a multiplicity of terminals in lim 
ited space, suc h as canned transformers, 
precision potentiometers and coil assem- 


blies 


Typical is an encased transformet 
top with two banks of ten terminals 
each, with terminals spaced only 1% ir 
Each feed-thru ter 


minal has turret legs for 


between centers 


inside and 


outside wrap-around and soldered con 
nections. The inherent insulating qual 
ities of Teflon, together with the immu- 
nity to usual vibration and breakage, 
to corrosion and to soldering heat, pro- 
vide excellent terminals in tight spots 

“Press-Fit” terminal line is available 


RETMA 


brown 


in eight color code colors 


white yellow. blue, red, orange, 
green and gray, and in both stand-off 
and feed-thru designs, in miniature and 


subminiature sizes. The terminals are 
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The World 
uses Araldite 


Austria Dipole dry current transformer Type KTZ 86; 30 kV. 
The active part is completely embedded in epoxy for- 
mulations based upon Araldite 6060. 


Manufacturer: Dr. J. Zelisko, Vienna-Moedling 


\ 


& BA 
First in Epoxies 


Ciba Company Inc. 
Plastics Division 
Kimberton, Pa. 
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readily installed by press-fitting into 
the proper sized hole, using the inser- 
tion tool in a drill-press type equipment. 
Sealectro Corp., 610 Fayette Ave., 
Mamaroneck, N. Y 
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VINYL INSULATION 
SLEEVING WITH — 25 TO 
105C WORKING 
TEMPERATURE RANGE 


Vinyl electrical insulation leeving 
meeting Government Specification MII 

1-631C, Grade “C,” is designated Hi- 
Heat 105A. The material offers a work 


ing temperature range from 21 to 


wt 1 Tv 
Na = 


<e> 


105 C and a dielectric strength of 






1000-volts/mil average. It is fungus, 
flame and oil-resistant, and is highly 
resistant to cut-through. Resin Indus- 
tries, a Subsidiary of The Borden Co., 
P. O, Box 1589, Santa Barbara, Calif 
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ROTARY TOGGLE SWITCH 
CAN CONTROL MANY 
CIRCUITS 


Control of several circuits with single- 
motion, mechanical actuation is pro- 
vided by new rotary switch that can 
handle a high electrical load, thus 
eliminating the use of relays and other 


electrical devices. It is rugged enough 


| a 


r 





’We 


for most industrial and airborne appli 
cations, having successfully passed im 
pact, shock, acceleration and vibration 
tests 


double-throw switch 


The four pole 


(designated 4TRI) is maintained in all 
three actuation positions: On-Off-On, lt 
has 12 terminals. Other models ar 


o 
available with up to 24 terminals (8 
poles ) 

The switch has an operating force of 


9 in-lb max. Electrical ratings include 









CHOOSE FROM 


TYPES OF FIBREBOARD 
INSULATION 





PRESSITE 


For Air... ON... 
Askarel Transformers 













An absorbent, unsized 
board of 100% virgin kraft 
stock free of metallic par 
ticles. Excellent dielectric, 
physical and chemical 
properties. Available in 
natural kraft color. 


ELECTRITE 


etme re mg 
Variety of Punchings 


A high grade board treated 
with natural rosin size for 
moisture resistance. Higt 
tensile strength Punches 
clean. Available in brown 


or black colors 


DENSITE 
Extremely 
Hard Board 








Also treated with rosin 
size. Used by many man 
ufacturers to replace 
more costly types of insu 
lation. Natural kraft color 


100% VIRGIN 

KRAFT STOCK GIVES 
HIGH DIELECTRIC 
QUALITY 


These three grades of West Virginia 
I threboard are ay atlable ina ranee 
of thicknesses O31" to .250" for 
PRESSITE and ELECTRITE O31" 
to 125" for DENSITE For more 


information, write to 


WEST VIRGINIA 
PULP AND PAPER 
COMPANY 


Pulp Products Department, y 
20 


Park Avenue 
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| RE PP Discriminating engineers, the world’s toughest 

a critics, applaud the brilliant performance of Helipot’s 


brand new trio - - series 5400, 5600 and 5700 single-turn 
















lie. 12” pIAMET ER 














precision potentiomete! 


According to the program notes, these three virtuosi 
come in a choice of five mounting-and-bearing 
combinations. A one-piece, dimensionally -stable plastic 


housing eliminates a separate rear lid. There are 


tighter tolerances on linearity and mechanical run-out. 


A new rotor design reduces mass... permits 
lower contact pressure ... results in decreased 
coil wear, more reliable operation, greater life 
expectancy. Incidentally, torque is lower 
They're a quiet trio, too. Maximum noise, at 100 


rpm, with 1 milliamp of slider current, is 100 millivolts. 


Sweet musi to any ¢ lectronic de igner’s ear! 


For complete information and specifications on these three 


new HELIPOT* precision potentiometers, write for data file 1122 


Helipot Corporation: Newport Beach, California 


a division of Beckman Instruments, Inc 


708 °REG. 0. 9. PAT. OFP. 


Engineering representatives in principal cities 
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.... Investigate MILLER-HARRIS | | iy 2000722.) 1S sap 


amp resistive; 5 amp lamp or 12 amp 


ELECTRIC TIME CONTROLS | istic: ssp timp soi 15. np 


amp 
inductive. Micro Switch Div., Minne- 

to make your product automatic — apolis-Honeywell Regulator Co., Free- 

improve performance — lower port, Hi. 

costs — increase saleability. ee a 


More than 30 MILLER-HARRIS models available. Modifica 
tions or combinations of existing units often provides special, 
new applications with minimum delay and tooling cost. Pro 
duction facilities with capacities of thousands of timer units STANDARD DRA Ww N 


Series 123 per day 


Clothes Dryer ALUMINUM INSTRUMENT 









Timers CASES . 
Standard line of drawn aluminum in- 
strument cases is said to meet require- 
ments of Mil-T-945a and Mil-Std-1L08« 
. 
Series 110 Series 1146 Mode! 5P Series 100 
Pushbutton Timers Appliance Timers Portable 24 Hour Repeat Cycle 
Time Switch Timers 
i. 
: Write for 
: Ilustrated 
P Brochure 
Model 148 Series 103 
Defrost Control Sequence Timers 
609 EAST OGDEN AVE. © MILWAUKEE 2, WIS. 
They are available in combination, and 
other instrument-case types, in a wide 
variety of sizes. Instrument Cases, Inc., 
10 Garfield St.. Glendale 4, Calif 
Circle No. 32, Reader inquiry Service Cards 
preceding back cover 
TIME-DELAY RELAYS HAVE 
with GRC DIAL HEAD ADJUSTMENT 
Designed for time-delay applications re- 
D | F CASTI N G quiring frequent time adjustments, new 
line of dial-head Agastat time-delay 
relays have four timing ranges: white ‘ 
ittustrated rifle part die cast in one (for time periods from 1/10 to 3 sec) ; 
piece by Gries not only costs 86% yellow (1/10 to 10 sec): red (10 sec to 
less than former 3-piece assembly, . > . 
2 min): and blue (30 see to 15 min) 
but is actually superior—more pre 
cise, better looking, with no assem ° 
bled parts to loosen. By die casting 
in one piece, and in one automatic q 


operation, substantial savings in time 
and money are realized. Designs con 
be simplitied to reduce or eliminate 
machining and assembly. Quick de 
liveries on quantities of 100,000 to 
many millions 


NO MINIMUM SIZE! 





Maximum length: 1), 


Maximum weight: ') oz 


Send today for samples and bulletin. fe. 


GRIES REPRODUCER CORP. 
149 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 ([Z ay 








WORLD $ FOREMOST 
PRODUCER OF SMALL 
be CASTINGS 





aU 





what are the new Performance-Guaranteed laminations? 


Whenever oul tungsten-carbide dies have produced 
enough nickel-iron laminations of a new shar to pe rmiut 
stocking them for immediate delivery, we let you know, 
because we vet so many requests for “what's new in 


Perf rmance-Guaranteed laminations? 


It’s rather sensible, the emphasis our Customers put on 
this “Performance-Guarantee.”’ They know it’s a guar- 
antee based upon our higher quality hydroge n annealing, 


vital for high pe rmeability laminations. 


You sec, 


carbon, Oxyvyven and sulphur, have a deleterious effect on 


small percentages of impurities, particularly 


magnetic properues—and they are present mm every alloy 
at the beginning despite the most rigid control of the 
metallurgy of the heats. In this as-rolled state, the steel 
will devel pas little as 5% of us ultimate permealulity, 


Now everyone “hydrogen” anneals—but not everyone 
dry-hydrogen anneals, You can’t use bottled hydrogen, 
without leaving a surface oxide injurious tO magnets 
prope rties and making solde ring virtually impossible. SO 


we dry our hydrogen toa dewpoint of —60° C, removing 
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the water Vapor hich J produced by the reduction of 


hydrogen Carbon reduce to methane sulphur to sul 


i 


phur dioxide id both ire removed by the continuous 


flow of dry hydroge n during the 24 hour cy? le 


As a result of our uperior annealing, we develop better 


magnetic properte nid clean lamination surfaces ind 


you get that valued “Performance-Guarantee 


New Performance-Guaranteed shape in stock, immedi- 
EE 28-29, UI-312, F-21, DU-1, DU-37, 
rotor lator incl head laminations Whi not write today 


for ¢ italoy MI 20) md full information on these and 


ately available 


all other « ean. flat. burr-free laminations we manufacture, 


Vagnetr Inc., Dept. EM-33, Butler, Pennsylvania 


Tf ft | 
MAGNETICS inc. 


—_ ff | 
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Bourns 


—a complete line 
designed for 
high range— 

with stainless steel 
or beryllium copper 
construction. 


designer and manufacturer of its own Bourdon tubes —now brings this 


proved component to absolute and differential pressure potentiometers. Three instru 
ment models are provided for an extensive range of applications 


Model 704 

Differential Pressure Potentiometer — for corrosive fluid 
This unit has a stainless steel Bourdon tube and fittings, 

to withstand fuming nitric acid and other corrosive fluids 

All mechanical joints are Heli-arc welded. The instrument will 
measure differential pressure between two high pressure sources 


Model 705 

Absolute Pressure Potentiometer 

This absolute pressure potentiometer measures pressures 
in ranges of 0-100 to 0-1000 psia—extending the range 
of Bourns Aneroid Capsule instruments 


Model 706 

Differential Pressure Potentiometer — for non-corrosive fluids 
The Bourdon tube in this high range instrument is made 

of berryllium copper for use with non-corrosive fluids 

With the low pressure port vented to the atmosphere, 

this unit can be used as a gage pressure instrument 


All models have a durable stainless steel case... compact 
configuration... excellent linearity, resolution and hysteresis 

The rugged linkage system and Bourdon tube assembly 

provide excellent shock, vibration and acceleration characteristics 
All models are now in quantity production 

Write for new literature 


OURNS LABORATORIES 


General Offices: 6135 Magnolia Avenue Riverside, California 
Plants: Riverside, California —Ames, lowa 


Each unit is adjustable within these 
timing ranges, and the complete adjust- 
ment is attained by one revolution ef 
the dial 

The new dial-head models consist of 
a pneumatic timing head, a solenoid as- 
sembly, a switch, a coil and terminals. 
The relays are relatively unaffected by 
wide temperature changes (—65 to 
160 F). They can be supplied for con- 
tinuous a-c duty and for continuous o1 
intermittent d-c service. A’G’A Div., 
Elastic StopNut Corporation of Amer- 
ica, 1027 Newark Ave, Elizabeth 3, N. J. 
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POWER RESISTORS 


Resistors for high-current, low-re 
sistance applications units are known 
as Round-Wire Type, Powr-Rib units. 
The units consist of ceramic insulators 
assembled on a metal bar and wound 
with resistance alloy wire. The con 
struction is designed to provide flexi 
bility and resistance to shock plus 


RE is 
ET ml 


mae 


eT nail 


efficient heat dissipation. Brackets and 
terminals are heavily plated to prevent 
oxidation. 

Resistors can be supplied in four 
lengths; with resistance values ranging 
from 0.69 to 25 ohms: current ratings 
range from 5.1 to 18.4 amp. The longest 
unit, which is 1644 in. between mount 
ing centers, is available from stock in 
12 resistance values. Extra terminals 
are available to provide taps. Ohmite 
Manufacturing Co., 3613 Howard St 
Skokie, Ill 
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OSCILLOGRAPH TUBE FOR 
PHOTOGRAPHIC RECORDING 
The 5FP15-A 


featuring high resolution capability and 


a 5 in. oscillograph tube 


an extremely short persistence char 


acteristic—is intended particularly for 


applications involving photographic re 


ae 
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Need a spring for service above 500° F.? 


When it is a question of strength and resistance to fatigue 


and relaxation under corrosive conditions 


Particularly when temperatures range over 500°F. 


and other materials do not perform satisfactorily 


That is the time to see how INCO Nickel Alloys may 


solve the problem for you. 


Inconel and Duranickel, for example, are widely used 
for springs that must resist relaxation at stresses up to 


70,000 psi and temperatures up to 650 F. 


Inconel “X” goes even further. It maintains 90 per cent 
of its room-temperature mechanical properties up to 
900°F., 80 per cent up to LL00°F. Combines excellent 
resistance to heat, corrosion, and relaxation at stresses 


up to 100,000 psi. (Maximum recommended design stress, 


Kco. Nickel Alloys 
eO0f wate MONEL® e “QR MONEL . “rR MONEL . “KR MONEL 
“S’"™ MONEL * INCONEL”™ * INCONEL “X’’" 


INCONEL “W’’* * INCOLOY™ * NIMONIC™ Alloys 
NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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corrected, decreases as heat exceeds 700°F.) 


Other Inco Nickel Alloys—Monel, “K’ Monel, Perma- 
nickel® help solve special spring problems. Perma- 
nickel, for example, combines good electrical conductivity 


with excellent heat and fatigue resistance. 


Why don’t you let Inco engineers help you find the 


right spring for severe service. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


| 





he answer to semi-high- SPEED 
speed production board drilling 150 holes 
at lowest possible cost... : por minute 


The Du Mont Pantodrill requires ACCURACY 
no expensive tool or jig making. m 0.010" center-to-center 
A simple template, made ona § 


drill press, or the Pantodrill it- TEMPLATE 


self, serves as a guide to accu- ae “ ee m 
We our or less. 
rate drilling of up to thousands 
of production pieces. 
The Pantodrill may be oper- 
ated by unskilled personnel at a 
speed of up to 150 holes per minute with an accuracy of 0.010” center- 
to-center. The Pantodrill operates on a simple, foolproof principle 
which completely eliminates rejects due to misdrilling. 
A pressure sensitive feed on the drill head automatically adjusts feed 


rate for all types of materials. Boards may be stacked up to 1” thickness 
so that a quantity may be drilled simultaneously. 


The Pantodrill is the answer to economical pilot runs, or limited 
production runs. 


Send for complete details on the 
Pantodrill. It costs only 


> *1995°° 
ou NT INDUSTRIAL ELECTRONICS—DEPT. EM 


760 BLOOMFIELD AVE 
ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, NEW JERSEY 
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cording of electrical phenomena includ- 
ing radar signals 

Employing magnetic focus and mag- 
netic deflection, the 5FP15-A is de- 
signed with a high-resolution gun ca- 
pable of providing a line whose width 
will not exceed 0.010 in. measured with 
ultor current of 200 microamp, ultor 
voltage of 4000 volts, and a 49-line 
shrinking raster. The tube has a deflec- 
tion angle of 53 deg and a minimum 
useful screen diameter of 444 in. Radio 
Corporation of America, Tube Div., 


Harrison, N. J 
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INDUSTRIAL HYDRAULIC 
TRAVERSE AND FEED 
PANELS FOR MACHINE 
CONTROL 


Three new series of subplate-mounted 
traverse and feed panels for control of 
industrial oil-hydraulic systems are 
suited for application on a wide variety 
of machine-tool and drilling, reaming, 
boring, turning, milling, swaging and 
grinding machinery. 

All three series, designated CPP, 
CPN and CPD, feature new and im- 
proved valve sections for direction and 
feed control. They are designed for use 
with 4 in. nominal pipe size. Maximum 
recommended operating pressure 1s 
1000 psi 

Conventional or differential cylinder 


traverse action models are available 


2 


All models are available in inverted 


designs 

The redesigned flow control valve 
section in the new traverse and feed 
panels includes two locking type dials 
which permit independent selection of 
both fine and coarse feed rates 

Series CPP traverse and feed panels 
consist of the redesigned flow control 
valve section in combination with a 
version of the new Vickers DG4 solenoid 
operated directional valve. Models in 
this series can be used to control fully 
1utomatic machining operations. In this 
design, energization of the electrical 
olenoids shifts a pilot valve which 
through a hydraulically operated me- 
chanical linkage shifts the main valve 
spool for directional control. An in- 
ternal check valve is included to provide 
pilot pressure. A manual operating 
lever is provided for set-up or emer- 
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How designers and production men work hand in hand 
to keep production up . 


To keep production high and costs low, Motorola 
designers specify the best fasteners that can be bought 
—Parker-Kalon Self-tapping Screws. They know 
that the price paid for fasteners is but a small fraction 
of the cost of using those fasteners in production. 
Because P-K Self-tapping Screws consistently start 
. drive right. . 


right .. . and stay tight, Motorola 


PARKER-KALON DIVISION, Genera 


.. assembly costs down 


guards against assembly slowdowns and costly sal- 
vaging of damaged parts 

‘This example is typical of thousands of cases where 
designers help production men turn out a better 


product faster—and at less cost 


by specifying P-K 
Self-tapping Screws. This simple fact is being proved 


day after day “if it’s P-K, it’s O.K.” 


PARKER-KALON 


fasteners 


Sold Everywhere Through Leading Industrial Distributor 
f 


Factory: Clifton, New Jersey 
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Warehouse Chicago, Illinot os Anpele 


California 








Minsecapolis-Honeywell 


‘HOW CHACE 
THERMOSTATIC 
BIMETAL ACTUATES 


THE NEW 






1 Product OF 


Kegulator Co 


Minneapolis 8, Minnesota F 
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Honeywell 
Clook 
Theumoetat H 


This newly designed Electric Clock Thermostat, No. T852A, gives 
‘round the clock comfort while it adds a touch of elegance to your home. 
It turns down the heat—automatically—-when you go to and turns 
up the heat-automatically-—while you're stil p- Reduces fuel 
bills, too, The faithful heart of this precision instrument is, of course, 
Chace Thermostatic Bimetal. 


Here's how it works: when the room temperature drops, the contacts 
(A) on the spring-mounted arm (B) are closed by the deflection of the 

‘shaped bimetal element (C). This turns on the burner while it also 
passes current through the heater element (D). After a proper “On” 
period, the heater warms the bimetal element, causing it to deflect so 
as to break the circuit, thus providing the short, 
operations necessary for accurate temperature control. For day-night 
temperature setting, the bimetal element is Ere at (E), the tab end 
being connected by an insulating strip to intricate linkage of th« 
adjusting levers (F). Thus a downward adjustment shifts the elenieni 
and contact arm away from the magnet (C). Then the room temper- 
ature must drop to cause the bimetal to drop toward the magnet, 
hence the room will be controlled at a lower temperature. The magnet 


provides shap-action, reducing arciny 


Phe clock is geared to a cam under the day-night disc, The ingenious 
design allows each adjustment lever to operate independently of the 
other, the ecam-follower arm riding the low or high contour of the cam 
engaging the white or brown adjusting lever, respectively. 


Chace Thermostatic Bimetal is available in 28 types, in strip, 
coil or completely fabricated and assembled elements made to 
your specification, Write for new t4-page booklet, “Successful 
Applications of Chace Thermostatic Bimetal,” containing 
interesting uses of bimetal, formulas, calculations, ete. 


W. M. CHACE CO. 
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t burner . 


gency operation. Standard solenoids are 
for 115-volt 60-cycle a-c service. 230- 
volt and 460-volt solenoids are alse 
available. Approximate panel weight is 
88 Ib. 

Series CPD models of the 11 design 
consist of the flow control valve section 
combined with solenoids. In this ar- 
rangement, the main spool is directly 
operated by energizing the electrical 
solenoids, CPD units are also applicable 
to fully automatic operations. These 
models also include a manual operating 
lever for set-up and emergency use. 
Standard solenoids are for 115-volt 60- 
cycle a-c service; 230-volt and 460-volt 
solenoids are also available. Approxi- 
mate panel weight is 98 Ib. 

Series CPN panel consist of the rede- 
signed flow control valve section with a 
manual operating lever. These units are 
designed for use with an external sole- 
noid to actuate motion reversal. The 
cycle is started by operation of the 
manual lever. CPN models are for use 
with semi-automati mac hining feed 
mechanisms. Approximate panel weight, 
65 Ib. Vickers, Inc., 115 Oakman Blvd., 
Detroit 32, Mich 
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TIME SWITCH HAS 
MULTITRIPPER DIAL 


General-purpose time switch with a 
multitripper dial for extreme flexibility 
of time setting permits use wherever 
many varied ON-OFF schedules are re 
quired during a 24-hr period. Use of an 
optional feature, a pair of intermittent 
contacts, makes the new time switch 
model especially suited for heating and 


air conditioning applications and opera 





tion of automatic machines and other 
equipments. 

lrippers are permanently fixed in the 
timer dial. Easily flipped ON and OFF 
they cannot be accidentally dislodged. 


Slots are placed at each ! 


j-hr point 
on the dial to permit maximum flexibil- 
ity of timing schedules. Minimum ON 
time can be as short as 15 min with a 
minimum ON-OFF cycle of 45 min 
When the time switch is used with 
a contactor or normally open interlock, 
the optional intermittent contacts pro 
vide undervoltage protection and auto 
matic sequence restarting in the event 
of power failure. Power source is a 
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t-watt Telechron motor with a greased 
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Octal Plug-in 
Connectors 


Keyed and gaged for use with 
RETMA octal type sockets. Termi- 
nations supplied to meet practi- 
cally any requirement. 


NS 


iB 5S 


Vibrator and 
Special Connectors 


Designed for vibrator, chopper and 
lock-in sockets. Except for lock-in 
types, orientation by pin arrange- 
ment eliminates locating key need. 


a 


Noval 
Piug-ins ( 


Gaged x , oy / 
— 


Miniature 


f 


for precise 
fit in standard 
type noval sockets. 


types 

os Same 
J super-rugged 
construction 

as large connectors 
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seals that withstand the most 
gruelling operating environments 





Withstands vibration, heat, corrosion — 






































































Meets AN-N-5b lock nut specifications 


Here is a ONE-PIECE stainless steel 
thread insert that will lock the screw 
against loosening as it permanently 
protects the tapped hole. The secret is 
in the Mid-Grip coil. Shaped like a 
polygon, its chords exert a spring pres- 
sure on the screw thread and prevent 
rotation at less-than-rated torque. No 
loss of torque occurs at elevated tem- 
peratures or after repeated disassem- 
blies. 

NO EXTRAS—The Heli-Coil* Screw-Lock 
(Mid-Grip) Insert employs no locking 
rings, pins, plugs, tabs or wiring. It can 
be installed from the front or top. Think 
of the money — and assembly time — 
you can save! 

NO PROJECTIONS — Screw-Lock Inserts 
furnish AN-N-5b lock nut torque right 
down inside the parent piece .. . elimi- 
nate costly weight and space ...improve 
design. 


NO WEAR, NO CORROSION ~— Like reg- 
ular Heli-Coil Inserts, new Screw-Lock 
Inserts are made from 18-8 stainless 
steel wire, and normally outlast the 
unit they protect. They permit smaller, 
fewer fastenings, and require minimum 
surrounding material. Screw-Lock In- 
serts are available in popular NC and 
NF sizes with choice of two lengths. 
Mail coupon for complete data—or bet- 
ter still, see Yellow Pages of your phone 
directory “Inserts Screw Thread” 
for name of your local Heli-Coil Appli- 
cations Engineer. Call him now! 


Regular Heli-Coil Inserts (no lock- 
ing action) put corrosion-proof, 
strip-proof stainless steel threads:in 


soft materials . . . permit smaller, 
fewer fastenings, lighter weight, re- 
duced cost. 





pCO seREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 


*Reg. U. 8. Pat. Off. 


Pee es ee ee SS eee ee eee ee ee ee ee ee ee ee ee oe ee om oe a eo, 


HELI-COIL CORPORATION 
. 211 Shelter Rock Lane, Danbury, Conn. 


[] Send complete design dota on Heli-Coil Screw-Lock Inserts. 


(_] Send design manual on standard Heli-Coil Screw Thread Inserts. 


(_] Put me on a list to receive “Heli-Call,” case history periodical. 


ee ee ee ee ee ee ee ee ee ee oes 


Name Title SS 

Company aaa 

Address 

City Zone State @ o> 
oe eee mee onl 


IN CANADA: W. R. Watkins Co., Ltd., 41 Kipling Ave. S., Toronto 18, Ont. 
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t-watt Telechron motor with a greased 
rotor that assures operation from —-50 
to 150 

The TSA-555 is supplied as a mech- 
windowless, 
Electric 


anism alone or with a 


weatherproof case. General 


Co,.. Schenectady 5, N. Y. 


Circle No. 37, Reader Inquiry Service Cards 
preceding back cover 


FOUR-POLE SHADED-POLE 
MOTOR 


Especially designed and built for use in 
conditioning 
four-pole, shaded-pole 
motor is available in ratings from 1/25 
to 1/10 hp 


Motor employs a pole configuration 


unit heaters, home air 


units and fans, 


that is said to produce better flux dis- 
tribution, resulting in higher efhiciencies 














and better power factors. Incorporation 
of a new wound-in-place coil design pro- 
vides better copper efficiency and elimi- 
nates magnetic wedges, 


The motor also incoporates sintered 


oil-less bearings in conjunction with 
larger-capacity oil-retaining wicks. 
Speed torque characteristics of this 


motor are designed for multispeed oper- 
ation. Available for single, two or three- 
speed operation. Fasco Industries, Inc., 
250 Davis St.. Rochester 2, N. Y 


Circle No. 38, Reader Inquiry Service Cards 
preceding back cover 


THREE-WATT AXIAL 
LEAD POWER RESISTOR 


AXIOHM 


signed specifically for 


Three-watt resistors are de- 
printed circuits 
and miniaturization designs where the 
stability and overload capacity of wire 
wound resistors are essential 

The resistors are made with special 
alloy resistance wire of low-temperature 
coeflicient of resistivity, wound on tough 
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No. 10-T 6 amp. 125 volt, 3 amp. 
250 volt single or 2 circuit 
with lever action in line with 
switch body. 





No. 25 6 amp. “T’’, 125 volt, 3 
amp. 250 volt rating with 
S.P.S.T. double-break 
mechanism. 





No. 13 6 amp. 125 volt, 3 amp. 
250 volt normally-off, trigger 

on momentary contact (No. 14 
same except normally-on). 





No, 29 — 75 amp. 125 volt normally- 
on, momentary contact, single 
circuit for AC operation. 


McGILL MANUFACTURING 


READER INQUIRY SERVICE CARDS, PRECEDING 


NOW a new 15 Amp. Toggle for 


your quality switch requirements 


McGill’s expanding Sevoltier Toggle line offers new 


dependability for electrical and electronic circuit control. 
McGill’s new 90 series toggle switches, rated at 15 amps. *%, H.P. A.C., 
easily carry full load in excess of 300,000 operations. Designed to be 
small and compact only 14” x 14” x Ll” this new switch is avail- 
able in single circuit or in 2 circuit with center and no off. 

The No. 90 and all Levolier® switches (No. 13, 10-T, 25 and 29 illustrated 
at left) are backed by McGill’s 50 years of experience with quality switch 
design and manufacturing. 

All Levolier® toggle switches are furnished in molded-phenolic dust tight 
and vibration-proof cases. You may have your choice of wire leads, screw 
terminals, soldering lugs or spade terminals on most model 

For complete information on standard switches ask for the McGill switch 
catalog. If a special switch is needed the McGill Engineering Department 
can develop the design that most exactly meets all your requirements. 


M¢ (, | ) are always a little hetter 


and ALL are Underwriters 
ELECTRICAL 


SPECIALTIES 


Laboratories in spected 


COMPANY, INC. 150 N. Campbell St., Valparaiso, Indiana 
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for 


applications 


? 







O 


high 


equire 


resistance 





conductivity— 


SPECIFY BAKER 
SILVER AND 
SILVER 
ALLOY 
CONTACTS 


One of the most widely used materials 
for electrical contacts, SILVER provides 
both high resistance to atmospheric cor 
rosion and high electrical conductivity 
Developed in the electrical and metal 
lurgical laboratories of BAKER, SILVER 
ALLOYS, containing such metals as cop 
per, zinc, cadmium, nickel, etc., provide 
modified and desirable characteristics 
such as increased hardness and wear, a 
reduction in sticking or metal transfer, 
a higher resistance to arc erosion and 
tarnish, and in the addition of 
metals, lower cost 


base 


BAKER SILVER and SILVER ALLOYS can 
be supplied as wire, rod, sheet and in 
fabricated forms, such as rivets, discs, 
solderbacks, welding types, overlay, 
inlay and irregular shapes to 
meet your mechanical and electrical re 
quirements 


edgelay 


Consult Baker for the solution to your 
contact problem. Request, on company 
letterhead, BAKER'S new 28-page ELEC 
TRICAL CONTACTS CATALOG 


PF VOT 4 


7 te eae 





113 Astor Street, Newark 5, N. J. 


SNGkEL AMAA VLD 4/ ET ht / EB ) 


miniature ceramic core Resistance 


Wire and ixial leads 


are spot welded to 
the end « ips, ensuring a strong, 


bond 


Vitrohm enamel 


perma 
nent low resistance Entire as 

encased in 
i hard 


ing hermetic seal. 


embly j 


forming 


crazele heat conduet 


he itures include pace saving de 


sign; axial leads hot-tin dipped for fast 
elf-mounting 


installation and 


con 
truction that eliminate mounting 
hardware. Kesistance values to 6,500 
ohm 5 per cent tolerance. Ward 


Leonard 
Mount 


Circle No 


Kleetric Coo 44 
Vernon, N. Y 


South St 


39, Reader inquiry Service Cards 
preceding back cover 


MIDGET 12-POSITION 
ROTARY SWITCH 


Low-current 


ubminiature rotary 
witches only 1.160 in. in diam inelud 
ing contact offer 12 lator position 


per deck exe lu ive ot poles Ly signated 


the Series 7OOO. the witches are de 


ivne d for elec tric and electronic testing 


equipment miniaturized ind 


transis 


torized device ind other applications 
when iving pace 1 important 
Standard contact arrangements from 
| pole, 12 positions to 4 poles, 3. posi- 
tions are offered; all have positive in 





* 


( ne, two 


with |! 
deck 


rotation 


dexing 


» in.lb torque 


or three can be with 


upplied 


continuou with 


ingle pole or 
tops for multipole operation 
Construction feature is a wafer made 


ola specially impregnated glass mela 


mine that has high humidity resistance, 
ind that is tough but not brittle. Wafer 
contacts are ilver plated ind double 
wiping for low contact resistance 
ind self-cleaning for long life. Added 


feature is inclusion of solder ty pe lugs 
on the wafer connection ends for ease 
in wiring. Rotor contacts are silver al 
loy supplied in either shorting (make 
before break) or non-shorting (break 
before make) types. One-piece detent 
mechanism has a single moving part 
Mounting is weompli hed by a 4 
in.32 threaded bushing, '4 in. long 
Standard, pointer type black plastics 
knobs, mounting washers and hex nut 


ire provided. Maximum panel thickness 
Overall depth of the 
0.600 in. for the 


l 2 in switch 


behind panel ! single 


Instantaneous Reset 


Counts batches continuously 
without slow down and with- 
out missing a single count 
between batches. 


Automatic Batch Control 


Operates automatically to 
close chutes, operate diverter, 


Start OI stop conveyor, Ma- 
chine, et 


Electric Actuation 


May be located remote from 
the source of actuation 
(switch, relay, photoelectric 
unit or other circuit breaking 
device). 


Models to fit the job 


Full range selection; permits 
quick setting for any batch 
quantity within the range of 
the counter (ranges to 
10,000) 


Limited selection ; permits 
qui k setting to certain batch 
quantities for which the 
counter is built 


Wide Choice of Features 


Warning or preliminary con- 
trol, built-in totalizing coun- 
ters, remote starting and 
stopping, and many others 


Send for literature 


with application case histo- 
ries or tell us about your re- 
quirements. 





700-04 W. Jackson 


(TURING 























oe 


. 


- 





Your blueprint 





ao eo roe 88. OO OR 
.« * 
o 


tells only half 
the story... 








your pertormance 
requirement: and 
Formica will save ' 
you money! ° 


. 
. 
oe 20 6 6.6 '¢ ¢ 2 © 


There’s never any compromise with grade selection at Formica. With 52 
standard grade and a competent research taff to develop special new 
ones you won't ever have to settle for omething just as good” ol 


omething more expensive than necessary 


Formica fabricating engineers study your blueprints, sure. But they'll also 
delve into where and how you'll be using your fabricated part Then, with 
a thorough understanding of your requirements, the y ll select the one grade 
that’s best and most economical for you 

And the design modifications recommended by Formica fabricating engi 
neers will further help to produce a better part, frequently at big saving: 
This fabricating service i part of Formica-4, designed to give you the best 
grade at lowest cost for your application. Call your Formica district ofhee 
or send us your blueprints and your performance requirements. Formica 
Corporation, 1678 Spring Grove Ave., Cincinnati 32, Ohio 


1St choice in laminated plastics 


e } f . f p NG e MER ¥ RY 
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Circuit Breaker Company 


Instrument Transformers 


current 
ransfo 2000-5 
smpere ratio 1-T-E KV current 


transformer, WYE cor 
nected 14400-110 Vv 
Cact Nl 


Epoxy Cacting Rosin 


HYSOL 6800 has proved to be the best and most economical epoxy 
casting resin for |-T-E Instrument Transformers, in an exclusive process 


developed by |-T-E. 





Ls 


When compared to other epoxies, HYSOL 6800, a highly filled hot 


melt, offers these outstanding features: 


© Meets the requirements of Specification 
MIL-1-16923 B, Types B and C 


® improved thermal shock resistance 
(—40°C to 130°C) 


® High dielectric strength 
® Low coefficient of linear thermal expansion 
® Superior mechanical shock stability 


® Self-extinguishing properties 


® Good chemical resistance 


® New economies 


Using HYSOL 6800, transformer design engineers have found they 
can achieve reduction in size and streamlined appearance heretofore 
impossible. 





Laboratories manufactures 
complete lines of Electrical Insulating 
Materials, Adhesives and Sealants, Tool 
ing Materials and cast products as rod 
sheet and tube. 


Houghton 


HOUGHTON LABORATORIES INC. 


OLEAN, NEW YORK 
In Canada 
HYSOL (Canada) LTD., TORONTO, 17 








deck type tol 160 in. for the three deck 
model, Contact resistance, 0.015 ohms: 
dielectric strength, 1000-volts rms mini 
mum; current carrying capacity, | amp 
it 50 volts d-c. International Instru 
ments, Inc., P. O. Box 2954, New Haven 
lo, Conn 


Circle No. 40, Reader Inquiry Service Cards 
preceding back cover 


SHUTTLE VALVE 


Shuttle valve is offered in , in, and 

in. pipe sizes. The shuttle valve en 
elope is 144 in. or 2% in. long. With 
two inlets and one outlet, the brass 





unit can be used for either air or cer- 
tain types of liquids 

Weighing only 14 oz, valve has a 
differential sealing pressure of 15 psi 
and operating pressure of 15 to 125 
psi. Temperature range: up to 175 F. 
Ross Operating Valve Co., 133 Golden 
Gate Ave., Detroit 3, Mich 


Circle No. 41, Reader Inquiry Service Cards 
preceding back cover 


DYNAMIC PRESSURE PICKUP 


Called the Type 4-340 Dynamic Pre 
sure Pickup, new device measures dy 
namic pressures that may consist of 
complex waves from SOTLIC vibrations 
blast pressures, and water hammer in 
liquid-filled lines. In the pickup, dy 
namic pressure applied to the dia- 
phragm of a sealed, liquid-filled cell 





causes an infinitesimal amount of polar 
liquid to flow through a porous disk, 
yenerating an electrical signal. This 
electro-kinetic effect is known as the 
“streaming-potential” phenomenon, 
About | in. thick and 17x in. in diam 
the pickup will operate at a pressure 
range of 10-4 to 100 psig and tem 
perature range from 10 to 140 F. 
Model 4-340 will respond “flat” be- 
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Construction: Some of the outstanding design 
features of this Power Appliance Relay are a molded 
terminal block and actuator, a dust and lint hood over 
contacts, and a unique “hammer-action” on contact 
opening which actually forces contact open. 


The R-B-M Appliance Relay is available 


either single pole normally open, or two pole nor 


Power 


mally open and will be furnished with screw or quick 


connect contact terminals. 


A low 


relay if ambient temperatures are higher than normal 


wattage coil can be incorporated into the 


All coil terminals are of the quick connect type. 


Application: The Power Type 75 Appliance 
Relay has been designed for appliance applications 
where trouble-free operation and low cost are vital 
factors. Also, special ratings are available for induc 
tive or motor loads. Pilot duty device normally con 
nects coil to voltage source and contacts close the 
power circuit. 





® 


OTHER PRODUCTS 





READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Screw Terminals 


Specifications 


Contact Form 


Contact Ratings 


Contact Terminals 


Coil Terminals 


Coil Ratings 


Design Ambient 


Approx. Dimensions 


*Consult Factory Givir 


Send for Descriptive Bulletin 


RBM DIVISION 


Sx! ESSEX WIRE CORPORATION, Logansport, Indiana 


ENGINEERING DATA 












Exploded View Exploded View 


Screw Terminals Quick Connect Terminals 


Power Appliance Relay Type 75 
5.P.N.O. or 2 P.N.O 
25 amps. per pole resistive at 230 volts 
60 cycle 
Inductive ratings Consult factory for 
special inductive ratings giving details of 
application 
Screw type or Quick connect type 
Quick connect type 
Up to 240 volts, 50 or 60 cycle 
(Standard Pick up 865% Rated) 
Volt Ampere Ratings (Approximate) 
Armature Open Armature Closed 
50 cycle 19 50 cycle 13 
60 cycle 16 60 cycle 12 
120 F. Maximum’ 


“x 2-35/64" x 2-1/4" 


Spe Application Details for Higher Ambient 
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SPECIALTY 
MANUFACTURER 


OFFERS 


SAVINGS 
SMALL PARTS 


AND 


FASTENERS 


Multiply these case histories a thou 
sandtold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 


year 


Our cold-heading process—supple 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don't forget that we are 
not limited to ‘‘stock”’ sizes. These 
illustrations show that Hassall—a 
specialty supplier —can show 
you substantial savings, better 
deliveries and technical assis 
tance on your small parts and 
fasteners 


Proof? Send us your specifica- 
tions or write for catalog 


John Hassall, Inc., P. O. Box 
2225 Westbury, Long Island, 
New York. 


bale eee 


CASE 


History 36 


REQUIRED: 


Less costly manufacturing 
method for this small stain. 
less steel fluted pin which 
cost $19.20 per M oa 
screw machine product. 


HASSALL SOLUTION: 


Cold forming by Hassall at 
@ cost of $2.95 per M gave 
the customer an 85 % cost 
reduction on this part, 


HASSALL SOLUTION: 


ed design 
Hassall <0 replaced 
end with — 
d end; main: 
specifications 
d made 


for cold- 
chamfered 
bied, roun 
tained rigid 
for straightn 
low-cost 


ess an 
production 


possible. 


CASE 


HISTORY 37 


th bondeg 


for license Plat 
e 


NAILS, RIVETS, SCREWS 


SINCE 1850 I 


Hassall 


O3! 


Os 


AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


tween 3 and 2500 cps. Pressure oscilla- 


tions in this frequency bracket produce 
electrical signals that are in phase with 
and proportional in amplitude to the 
pressure. 

Features include stability and low 
internal impedance (100,000 ohms). 

Output is high. If a 100 psig oscilla 
ting pressure is applied to the pickup, 
for example, the open-circuit output 
will be approximately 35 volts 

When measuring pressures at varying 
frequencies, particularly high  fre- 
quencies, the output of the pickup may 
be fed directly into an oscilloscope. In 
the low-frequency range, any of maker’s 
resistively damped galvanometers re 
quiring less than 300 microamp for 
full-scale deflection may be used di- 
rectly. Where greater power Is required, 
any a-c amplifier or a cathode follower 
may be used. Consolidated Electro 
dynamics Corp., 300 North Sierra 
Madre Villa, Pasadena, Calif. 


Circle No. 42, Reader Inquiry Service Cards 
preceding back cover 


PUNCHED TAPE CONVERTER 


New addition to a line of converters 
for operating an X-Y plotter from digi 
tal inputs operates from a punched tape 
reader. The converter is designed to 
accept data from the output punched 
paper tape of the Electrodata Datatron 
Computer; however, it can be modified 
to operate with any other digital com- 
puter furnishing a paper tape output, 
such as the Librascope LGP-30. If a 


printed listing is desired in addition to 
the plot, the unit can be operated from 
a tape-actuated typewriter. 

Feature of the converter is that pro 
gramming need not be specified on the 
tape. A number of switches on the con 
verter determine the words and digits 
to be plotted; therefore a given tape 
can be run through the converter sev 
eral times and a different plot obtained 
each time 

Normally, a seven column paper tape 
is provided for the converter: however 
only four of these are actually used. 
The tape reader normally operates at 
twenty characters per second, Maximum 
plotting speed approaches 40 points 
per minute, 

Accuracy is 0.1 per cent. Overall 


aceuracy of the system depends on the 
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check these features of the 


yper SHADED POLE MOTOR 


for air conditioning and 
air moving applications 


‘im UNI-SPUN* STATOR FRAME 
for maximum rigidity 


HIGH DIELECTRIC slot insulation 
and extra varnish treatments 


3 AL-SPUN* ALUMINUM ROTOR 
CAGE for maximum conductivity 


DIE-CAST END FRAMES . . . sturdy, 


lightweight, corrosion-resistant 


BEARINGS widely spaced, 
amply dimensioned 


AMPLE OIL RESERVOIR... 


positive oil circulation 


SHAFT precision ground to 
controlled surface finish 


MOUNTING absorbs 


vibration 


ADVANCED DESIGN, quality 
materials, and up-to-date 
manufacturing methods 


i FINISH ... moisture and 
e» Qive your product iy abrasion-resistant 
these sales advantages 


*Reg. U. S, Pat. Off, 


Sales-wise, these 10 super shaded pole motor fea- 
tures mean long life, quiet operation, high operating 


efficiency and lasting good appearance. 


Our 41 years’ experience in the household appliance motor 

field is available to help your company get the full benefit of 

these features. Our district engineers willbe glad to call on you. 

Exterior view. Attractive appear- 


THE LAMB ELECTRIC COMPANY °* KENT, OHIO ance is combined with good 


in Canada: Lamb Electric—Division of Sangamo Company Ltd.—Leaside, Ontario functional design. 


AL-SPUN*® ALUMINUM SPECIAL APPLICATION 
UNI-SPUN® ROTOR CAGE 
STATOR FRAME Heat-treated for lowest rotor 
Anchored laminotions, ample losses. Integral cooling fen RA Oo T oO R S 
back iron, strong pole tips and vented core. Dynamically 
mean core rigidity, better heat balanced. 
dissipation, quiet operation. 


FRACTIONAL HORSEPOWER 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 








HIGH VOLTAGE TESTING 


HYPOTS 


UP TO 
150 KV. 


and 
25 KVA. 
PROMPT 
DELIVERY 
ee 
or D.C. 









D.C. HYPOT 
A.C. HYPOT MODEL 437 
MODEL 557 has continuously variable range 
has continuously variable range of of 0-15 /30/45,000 volts; capacity 
030,000 volts; capacity of S5KVA of 112.5 VA 


Standard A.C. and D. ¢ 
voltage ratings and capacits 


Hypots are available for prompt delivery in most 
Custom units to meet unusual requirements 
are our specialty 


Write for details on Hypot Models to fit your needs . . 
Bulletin 5-A D.C. Hypots in Bulletin 14-1 


é@A ASSOCIATED ReseWecu, 

I npc 

3794 BELMONT AVENUE e CHICAGO 18, ILLINOIS 
kxport Dept., JO8 W. Washington Blvod., Chicago 6, Lil. 


. A. C. Hypots in 
Precision instruments Since 1936 


OTRO RIOOI0I0 
" 0 YOO IODA WO 


# lacing tapes for every purpose & 
" Gudebrod Lacing Tapes are easyetoutiéy easy on : 


=  GUDELACE 

ns 

RY . . . the original braided 
Me nylon wax-coated lacing tape. 

*  GUDELACE-H 

OO 

x "E . . . rubber-coated, 
ey easier to handle, no slipping, fungus and flame 
AR resistant. 

my 

O 

“ 

MEW TEPLACE oe sce 
\) 
Re advance in tapes, coated with DuPont Teflon, to 
OK withstand extreme temperature conditions. 

x M 
me WRITE FOR INFORMATION 
2 AND TRIAL SUPPLY TODAY! 
0) ¢ 
*e GUDEBROD BROS. SILK CO., INC. XK 
O v 
RR Electronics Division Executive Offices , 
xX 225 W. 34th St 12 S. 12th St y 
a New York 1, N.Y Philadelphia 7, Po F 
,* aoe 

’ NOIR 

OOOO W 

220 


ys the hands, Knotetiewéeurely—stay put! Bp 





sensitivity of the plotter. The converte 


measures 19%, x 19 x 12 In. In rack 
mount. Weight, approximately 50 Ib. 
Librascope Inc., A 
General Precision Equipment Corp., 


808 Western Ave., Glendale 1, Calif. 


Circle No. 43, Reader Inquiry Service Cards 
preceding back cover 


Subsidiary of 


PUSHBUTTON CONTROL 
SWITCH 


Rated 600-volts a-c or d-c Gold-N-Ring 


Sealtight pushbutton control switch is 
a dust, oil, and water-tight unit of 
heavy-duty construction that meets all 
Joint Industry Committee and National 
Machine Tool Builder's 


sper ifications 


Association 
Applications include: machine tools, 
printing presses, packaging machines 
automated production machinery and 
other equipment, 

Built to mount in 1-13/64 in diam 


panel 


holes on standard mounting 





centers, the switch accommodates panel 
thickness of from 1/16 in. to '4 in 
in increments of 1/32 in. 

Switches can be obtained in flush- 
plate or box-type mountings to permit 


any combination of individual push 


button selec tor or pilot light assem- 
blies. Box covers and flush plates are 
provided with captive screws to facili 


tate installation and easy-to-read legend 
pl ites lo« k into position 

Single and double pole contact blocks 
can be used interchangeably with the 
several different types of Gold-N-Ring 
pushbutton and selector operator heads 
Heavy-duty terminal screws 2 in No. 
8-32) prevent stripping during installa- 
tion and permanently secure wires. 
Brass inserts molded into contact block 
secure stationary contacts and provide 
maximum thread support for terminal 
screws 

Intere hangeable collars are supplied 
in three different heights to enable 
changing from a flush to extended type 
button by merely changing the collar 
Buttons are available in an assortment 
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PHILLIPS «: SCREWS 
are holding down many important jobs 


~ <8 


i. es J 
SEN 


mr Aa ANY 


at 





HOLDING THE pre-SURE-tool of the Buchanan Elec 


trical Products Corporation, are four Phillips 


- ; screws. “By switching to Phillips screws we ac 
a ™~ , celerated production, prevented driver slippage, 






an 


HOLDING THE AMPLIFIER of the Audograph, manufactured by the Gray a reased a torque applied os a ; = _— and 
Manufacturing Company, there are Phillips screws. Mr. William CGnINATeG the Unatiractive chewed Up screw 


head,” says Mr. Mittleman, Plant Superin- 


Sherman, Director of Sales, says, “Phillips screws enable us to meet 
tendent and Production Manager 


the ruggee d performane e standards required of the Audogr iph machine 
and to meet our competition in the dictation field.” 





THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
MM marks the spol 
the mark of extra quality 


2 . . re 
\\ ’ Pledged to highest standards... 
HOLDING THE OSCILLATOR KNOB as well as the fan head cover of the 
asco Industries, Inc., fans, you'll find Phillips screws. Mr. Weiland 
Assistant Purchasing Agent of the company say “When we intro 


The Phillips Screw manufacturers listed here 
cooperate to turn out a uniformly high stand 
rd of qualit \ ponsors of the Phillip 
Cross-Recessed-Head Standards Committee 


duced Phillips screws, we immediately improved sembly. They alse ' 
, a " pee ee they adhere to the established dimensional 


eliminated burring and improved the appearance of Fasco fan : 
tandards, gauge ind gauging methods which 


will best serve industry 


Members of Screw Research Association 





American Screw Company « Atlantic Screw Works, Inc. « The Blake & Johnson Co. « Centra rew Company « Continental Screw Co 
Elco Tool and Screw Corporation « Great Lakes Screw Corp. « The H. M. Harper Company « The Lamson & Sessions Company « National 
Lock Company « The National Screw & Manufacturing Company « Parker-Kalon Division, General American Transportation Corporation 
Pheoll Manufacturing Co. + Scovill Manufacturing Company « Shakeproof Division Illinois Tool Works « The Southington Hdwe. Mfg, 


Company « Sterling Bolt Company + Universal Screw Company + Wales-Beech Corporation 





of colors to conform with standard 
codes and are made of a nonfading 
glass-filled polyester resin. National 
Acme Co., Electrical Mfg. Div., 176 E. 
ARE 3lst St.. Cleveland 8, Ohio, 
Circle No. 44, Reader Inquiry Service Cards 
ERR oC I ARR 
TEFLON-INSULATED WIRE | 


preceding back cover 
AND CABLE WITH 
PRODUCT FAILURES? "=< 
* Newly developed Teflon-insulated wire 


with a specially treated “printable” ‘ . 
surface is ideally suited for leads on 








potted components, insuring complete 


SHAFTS | moisture-proofing of such products. By 


this process, normally adhesion-resistant 


LEVERS leflon insulation Is said to be made 


ae 






SCREENS 
ss 
FASTENERS 


SPRINGS 


it Will Pay You To 
receptive to standard adhesives and 
Use ALLOYS sation foils without materially affect- 


ing the other desirable inherent physical 


ind electrical properties of the insula- 


How many times can you trace your product failure to the corro- tion. Because currently used potting 
sion, wear or breakage of some small part? A screw . . . a shaft compounds adhere to this type of lead 
. small spring . . . a gear or other seemingly insignificant part? wire. it is not necessary to use binding 
In most cases the failure can be blamed on the material from which posts or hermetic seals to make outside 
the part was made. The use of Nickel Alloys or Stainless Steel connections, Tensolite Insulated Wire 
Wire, Rod or Strip for these parts could have saved many dollars Co., Inc., 198 Main St., Tarrytown, 
in service and replacement costs because of their superior engi- N. ¥, 
neering properties. Circle No. 45, Reader Inquiry Service Cards 


preceding back cover 


How much more will alloy materials cost? Actually, on small parts, 
fabrication, finishing and other manufacturing costs will more 
than likely far overshadow material cost. You will find that the 
extra cost of using alloys will be insignificant compared with the VACUUM PRESSURE SWITCH 

benefits in longer service life, lower maintenance costs and fewer FOR AIRCRAFT AND 

customer complaints. MISSILES : 


Designed especially for use in airborne 


For informative te i f 
or info ive technical data on our al teats come GR BOO Maelas 


| n r i 

oys . . . and for some good ideas . . . vacuum pressure switches respond to . 
pressure as low as 2 in. of mercury 
absolute, retain their accuracy to -& | 
in. of mercury pressure under extreme 

iW DAY FOR ¢ R NICKEL ALLOY AND 
environmental conditions in aircraft and 

AINLE TEEL DESIGN HANDBOOK 


missile systems. Basic operating ele 
ment in switch design is the rigid 





miniature bellows, which is so sup- 


ALLOY METAL WIRE DIVISION 


HKD H. K. PORTER COMPANY, INC. 


Prospect Park, Pennsylvania | 
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The Engineer from Continental Screw Co. ... 


PP 250 esr re acre “a 
LK DEPT a 





06S 


... offers you the world’s largest 
selection of stainless steel fasteners 


Continental can guarantee faster service 
because of its tremendous inventory 


oO matter what your stainless steel fastener 
N needs may be, Continental is in a position 
to serve you—thanks to the world’s largest in- 
ventory of stainless steel fasteners. 

All types of fasteners are represented in our 
inventory—wood screws, tapping screws, ma- 


chine screws .. . in slotted or Phillips heads. 
And Continental has a full selection of stainless 
steel nuts... with close thread limits up to 3B. 


This large inventory is the key to Continental’s 
reputation for fast, accurate service. Literally 
acres of fasteners are waiting for your call. And 
Continental’s specially trained engineers are 
always ready to analyze your specific needs. 
Take advantage of Continental’s more than 50 
years’ experience. Call today. 


READER IN@UIRY SERVICE CARDS, PRECEDING BACK COVER 





Only Continental Engineers 
Are Required To Have This Training 
Each engineer at Continental is required to undergo thorough 
experience producing ground thread taps and gages, with their 


exacting screw thread dimensions, This special training Is 
passed on to you—at no extra cost, 


Continental Screw Co. 


Manufacturers of Holtite Fastenings 
New Bedford, Massachusetts, U.S.A. 








KLIXON ©4344 

ie rmetically 

bey] aled 

Bitmaeial 

Beryllium ¢ opper 





pring provide the 


-.-High Fatigue 


Resistance 
-». Non-Magnetic 
Properties 
required in these dependable 
KLINON Motor Rela nd Thermo-Snap” 
controls, that’s wh 


—d 


Springs “click’’ with 


KLIXON! 


Klixon Current Type Motor Starting 
Iz 











clays, noted for quiet Operation and 
trouble-free service, employ I-S 
precision-made Beryllium Copper 
compression-ty pe pring Klixon 
Phermo-Snap Controls, sealed against 

dirt, oil and atmospheric pressure 
use T-S Beryllium Copper switch 
’ bhade to provide 


- ong trouble 


{ free tite 


- vp Up oe 
Specify |-S Beryllium 


Copper Springs for— 


* High strength *Corrosion resistance 

* Exceptional resistance «+ Stability at tempera- 
to fatigue ture extremes 
* High conductivity * Reduced space needs 
IF YOUR PROBLEM INVOLVES SPRINGS Consult I-S 
Qur engineering experience ranging from houschold refrigeration 
to yet aircralt i ivailable to ud you in the ce ign and development 
Cage For recommendations on poche ippli mon just call or 
rite outhning your requirements, Consult Sweet Product Design 


File or write for a copy of the new I-S General Catalog 


INSTRUMENT 
SPECIALTIES CO. INC. 
254 Bergen Bivd., Little Falls, NJ 


Telephone Little Foils 4.0280 
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ported as to be able to resist self 
actuation under severe vibration up to 
2000 eps at 10 g. The switch is spe 
cifically designed for use in inert gas 
vacuums. Gorn Aircraft Controls Co 
Division of Gorn Electric Co., 845 Main 
St.. Stamford, Conn 


Circle No. 46, Reader Inquiry Service Cards 
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FLEXIBLE CASTING RESIN 


Controlled flexibility is possible when 
using Styeast 2741, a new epoxide 
casting resin. Supplied as two com 
ponents, the material is said to be easy 


to use. Cure is effected at room tem 


f 


ie 








perature, but can be accelerated at 
elevated temperature 

Grade 2741 retains flexibility at 70 
k and is, therefore, recommended for 
encapsulating, potting and sealing ap 
plications requiring low temperature 
use, It can also be used at 300 F with 
out harmful effects. Shrinkage during 
cure i ne vligible idhesion to most 
materials is said to be excellent. Emer 
-on and Cuming, In 869 Washington 
St., Canton, Mass. 


Circle No. 47, Reader Inquiry Service Cards 
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SENSITIVE RELAY FOR 
55 TO 150 F SERVICE 


Modified to meet military environmental 
requirement Model VHS relay has 
been designed to withstand shock and 
Vibration and operate in ambient tem 
peratures from % to 150 I Porque 
and contact spacing have been in 


creased, Sensitivities trom 0.2 microamp 
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New fiber gasket takes heavy loads 
with minimum bolt-torque loss 


With Armstrong N-8S20 \ccopat 
at high Hane pre wires evel 
line go as high a 0” | 


Olu can handle ( iling iobs 


i where te nperatures at the gasket 


mditions under which ordinary 


plant fiber gasket vould permit 


pe ) erious loss of bolt torcpue 
Field ¢ K perience vith N-S20 Accopac shows that it has a 
) TEeANDITIIN torque lo ol LO 1D Phi tititi ual pt rlormance 
often eliminates the need for re torquing bolts in order to 
el maintain the desired bolt pre ire 
N-820 is made by a patented Armstrong proce in which 
| cellulose fibers are beater-saturated with a non-volatile lates 
| binder. The result is a dense, crush 
F ] resistant material which has excellent 
COMPRESSIBILITY, N-820, less compressible thar tonque-rotention charscteristh 
other Accopac materials, is recommended for hea For more information on N-820 Acco 
duty applications where flange pressures will be 2000 pac vrite Armstrong Cork Company 
psi or more and temperatures do not exceed 250° F, TOLL Ingersol Street. Lancaster, Pa 


(Armstrong AccoPac 


. used wherever performance counts 
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FANSTEEL 


Series VP Tantalum 


CAPACITORS | 


Write us about your application 


FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Illinois, U.S.A. 


TANTALUM CAPACITORS DEPENDABLE SINCE 1930 
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to 10 amp, or 0.1 millivolt to 500 
volts can be provided. With external 
multipliers even higher ranges of volts 
or amperes can be furnished. 

A-C relays have built-in silicon or 
germanium diodes, or copper oxide 
rectifiers, depending on the performan e 
requirements. ‘I rip pomt accuracy 
varies from | to 25 per cent depending 
on the specifications 

Single contact high limit (one pair 
close on increase) or single contact low 
limit can be supplied, as well as double 
contact( both high and low). Contact 
ratings from 5 to 125 milliamp d- 

The VHS relay has a moving coil 
armature which rotates in the flux gap 
of an alnico magnet. The moving ele 
ment rotates on polished pivots in V-cup 
sapphire jewels. The “pointer” is a 
contact of solid iridium-platinum alloy, 
A locking coil develops additional 
torque to drive the contacts together 
with considerable pressure. Keset can 
be manual or automatic Assembly 
Products, Ine Box 308, Desert Hot 
Springs. Calif 


Circle No. 48, Reader Inquiry Service Cards 
preceding back cover 


VERTICAL GEARMOTORS 
FOR COOLING TOWER FANS 


Vertical, shaft-up gearmotors for use 
in cooling tower fan drives are avail 
able in ratings from 15 to 75 hp with 
motor speeds of 1150 and 1750 rpm 
Gear efhiciencies of 98 per cent or more 
are possible by the use of simple single 


helical gears. Output speeds from 170 





to 780 rpm are available. Floating 
shafts, couplings, and motor mounting 
bases are eliminated 

Only one supporting structure is 
necessary. Gears and bearings are sup- 
ported in a rugged one-piece cast iron 
housing. An inspection plate in_ the 
cover permits convenient examination 
of the gears and bearings. 

\ simple. effective lubrication sys- 
tem is used and positive shaft seals 
keep the oil in and water out. Manu- 


NOVEMBER 1950 FLECTRICAL MANUPACTURING 





facturers Life-Line squirrel-cage motors 
for the units can be furnished for all 
polyphase power supplies; enclosures 
are available for nearly all ambient 
conditions. Westinghouse Electric 
Corp., P. O. Box 2099, Pittsburgh 30, 
Pa, 


Circle No. 49, Reader Inquiry Service Cards 
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VARIABLE VOLTAGE 
TRANSFORMER 


Cased variable autotransformer meas 
ures only 3% in. x 37, in. x 3% in 
Model PA-1] gives a 0-132-volt’ output; 
that of the PA-IL. model ranges from 
0-120-volts, both from a 120-volt in 


put. Maximum output current for both 


models is 1.25 amp. Maximum load 
rating for the PA-1 is 165 va; for the 
PA-IL, 150 va 

Transformer is a toreidally wound 
type with LoRes brush track said to 
assure longer life. Equipped with an 
easily read dial, the ventilated case is 
finished in baked wrinkle grey 

Useful wherever variable a-c voltage 
is required, the units find applications 
in variable motor speed control, mixers 
agitators, and other equipment, as well 
is in the laboratory. Standard Electri 
cal Products Co., 2240 f Third St 
Dayton 2, Ohio 


Circle No. 50, Reader Inquiry Service Cards 
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MAGNETIC TYPE 
FRICTION CLUTCH 


Magnetic clutch for use in low-power 
servomechanisms is said to have success 
fully met military, environmental, and 
performance specifi ations Standard 


models are designed to operate on 24 


... used wherever performance counts 


SELENIUM 


RECTIFIERS 


Write for Bulletin 6.400 


FANSTEEL METALLURGICAL CORPORATION 
es) ee 


ee 


eee .0U6UlU | RC eee Pe 





ow 


U & = off-the-shelf delivery 


and million-run price 
on @ pilot-run quantity 
of “special’’ laminations? 


Lamination hown actual 


FOR 
EXAMPLE: we illustrate merely one of countless “special” types available 


from interchanyeable dic pre-tooled by Europe’s largest producers of 


electrical stampings. This is Rotor/Stator set No. 1891, of silicon steel 
| 


like AISI Type M-19, with 1.3-W core-loss at 50 eps and B 10,000.S$tater 
OD 2.590" ; Rotor OD 1.630", ID 0.435"; Thickness about 0.014". Delivery 8 
weeks; Price, duty-free, FOB dock, Boston, $251.20 per 10,000 sets. 


Catalogs on request. 


Box 13 

300 Main Street 
Stamford, Conn. 
Fireside 8-7013 


CALL YOUR “SWITCHCRAFT” DISTRIBUTOR 
TODAY FOR THIS HANDY “ADAPTER” KIT! 


POMOC RA UY) 912m 


For Quick Connection of Equipment Having Different 
Oy eS ale 


WOW AVAILABLE IN THIS STURDY 
TRANSPARENT CASE > 


DON’T WASTE TIME 
CHANGING 
CONNECTORS 


Be sure to have this ELECTRONIC 

TECHNICIANS TOOL KIT with : 

10 different ‘“ADAPTERS'—for 7 ; da SWITCHCRAFT 
adapting different connectors . : dA ADAPTER KIT 
such as Phone Jack Input to < J No. 331 
Female Microphone Connector _ ? ae $1470 


Output—and other combina 


tions SMVICALRATY 
Now used by hundreds of Production, Lab 


en INC, mee 
rator nd Testir departments on 
ere — vere = Chicago 22, Illinois 
Sound Equipment, HI-FI Recorders and Canadian Representative: Atlas Radio Corp 


Musical Equipment 50 Wingold Avenue, Toronto, Canada 


ORDER FROM YOUR “SWITCHCRAFT” DISTRIBUTOR 


volts d-c, delivering a minimum of 50 
oz-in, of torque. Response time is within 
5 millisec Endurance tests reveal no 
reduction in performance when tested 
at rated load and high speed for one 
million cycles. The unit introduces a 
maximum of 2 min angular displace 
ment error into the system upon engage 
ment. Power consumption is 3 watts 

Mounting of unit is identical to the 
Mark 8 Mod. O servomotor, Special 
mechanical designs are readily avail- 
able, however. Dynamic Instrument 
Corp... 59 New York Ave., Westbury, 
is; Bes ae 
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6 PDT HERMETICALLY SEALED 
MINIATURE RELAY 


Developed for switching a number of 
circuits, Class 11-6PDT hermetically 
sealed relay is available with various 
contact arrangements and contact 


ratings up to 5 amp. It can be furnished 


with specially designed dry-circuit con 
tacts 

For d-c operation, the unit is avail 
able in a wide range of coil operating 
voltages or currents 

The relay is furnished hermetically 
sealed with 20-pin octal plug or 20 
pin solder terminal header, and is also 
available with open or with dust-tight 
enclosure. It can be furnished to con 
form with military specifications. Mag 
necraft Electric te. 350A West 
Grand Ave., Chicago 51, Ill 


Circle No. 52, Reader Inquiry Service Cards 
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CARTRIDGE-TYPE SELENIUM 
RECTIFIERS 


Specifically designed for low-current 
high-voltage problems encountered in 
electronic devices, miniature cartridge 
type selenium rectifiers are useful in 


capacitor storage devices, bias supplic . 
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ENGINEER 
doing at 


minus 50°C? 


“Torture chambers” like this bring the arctic to the engineer. 
Other test chambers at IBM Airborne Computer Laboratories 
simulate altitude, sun, rain, fog, explosion—every condition an 


airborne computer might possibly encounter. 


IBM is developing new bombing-navigational equipment and 
other computer-based projects for the Air Force. A new plant, 
nearing completion at Owego, N. Y., offers engineers the finest 
modern facilities in which to work on the most exciting assign- 


ments in electronics today. 


There are tremendous opportunities for professional advance- 
ment at IBM Airborne Computer Laboratories! If you have 


experience In any of these areas: 


e Digital and analog computer Power supply design 
ircuitry and desigr . 
: , an , Reliability engineering Write, outlining your background and 
ntere 0 sae 100 ! 
Servo and servo-control interest t A. J. Pa I m rll 
Inertial guidance vstems International Business Machines Corp., 
Military Products Division 


Transistor circuitry 


Electronic di play ystems 
Microwave theory and 


wave guide ce Sign 


Production engineering 
. o Airborne ¢ omputer Laboratories, 


Applied research Owe New York 


© Mathematical analysis 
( omponent ipplic ition and 


Laboratories at Endicott, 
evaluation ¢ Computer programming ’ ; 
Poughkeepsie and Kingston, N. Y., 


@ Electronic pac kaving e Logical design and San Jose, Calif 


You owe it to yourself to investigate IBM! Qualified applic ants will 


receive immediate full employee status, including excellent salaries 


and industry-famous IBM company benefits. 


DATA PROCESSING INTERNATIONAL 
ELECTRIC TYPEWRITERS 


weciiiriaeendneiiiada BUSINESS MACHINES 
MILITARY PRODUCTS CORPORATION 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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Tima) 
old tradition of 


TOLL . 


with modern design 
and engineering... 


Hrcwualé CREATES a Spring 


Accurate CREATES a Spring 
because Accurate approaches spring problems 


with skill, experience . . . and imagination! 


Accurate Spring combines old fashioned 
craftsmanship, modern design and engineering, 
and the most efficient production methods 
to produce the finest of springs 


at the lowest possible cost. 


When YOU need springs, YOU need Accurate! 


= wy SPRINGS 


UTA AMAA oct NAA WIRE FORMS 
STAMPINGS 





ACCURATE SPRING MANUFACTURING COMPANY 
3817 W. Lake Street - Chicago 24, Illinois 


oscilloscopes, and other units. They are 
rated at 5 milliamp d-c and feature low 
leakage current in the reverse direction. 
low forward drop in the conductive di 
rection and a wide frequency range be 
tween O and 1000 eps 

A vapor deposition process is said t 
insure uniformity, stability and long 
life to the rectifiers 

The cells are mounted in a hard glass 
tube with a helical steel spring at one 
end to provide contact Ends of the 
glass tube ire hermetically sealed b 
metal ferrules using a porcelain-glass 
to-metal seal. The ferrules fit the stand 
ard 30-amp fuse clip. They are condi 
tioned for operation in salt fog, tropical 
areas, and high altitudes, Syntron Co 
190 Levington Ave., Homer City, Pa 
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RUGGED MIDGET RELAY 
WEIGHS 2 OZ. 


Midget Series 1100 relay with coils 
completely sealed against moisture and 
corrosion, resulting from high humidity 
conditions, can withstand arctic cold 
or equatorial heat. For relays to be 
used at high frequencies, special low 
loss phenolic insulation is available 
Coils are available for standard d-~ 
voltages from 6 to 110-volts d-c, and will 





withstand shock and vibration up to 
10 gy. Maximum coil resistance obtain 
ible is 11,000 ohms. Capacitance to 
ground j > mmi 

The relay ha i sensitivity of 2 watt 
d~ The fine ver contacts are rated 
up to | amp at 115-volts a-c, noninduc 
tive load. Palladium contacts are avail 
ible rated up to 500 milliamp at 115 
volts a-c. nor luctive. Price Electri 
Corp 1500 Chu hn St bh rederick Md 
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MINIATURE DIFFERENTIAL 


, ‘ i 
Plane if peat} ‘ eT | enin mat 
i ra ipy n adapte 
i i ha if B 
treely 
i I 1 the ny 
FA 
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If you’re in the market for precision synchros, it will pay you to make 


ure it’s the Bendix “‘market”’ you're in. There you'll get 
FAST DELIVERY: Because of our he y volume s the country’s largest 
producer olf svnchros ce f pr 


ynchro types 


MINIMUM COST: A; 


ALL TYPES—PREMIUM PRECISION: \\: 


' 
. 
; 
M4 
e 


SIZE 8 
CORROSION- 
RESISTANT 


& 


SYNCHROS 


nding elects 


¥ MOTOR GENERATORS <A>» 
¥ LOW-INERTIA 


SERVO MOTORS es 


AVIATION CORPORATION 











STEARNS BRAKES 


The motor makers’ choice 


for positive stop-start 


Stopping motors quickly is a key factor 


in cutting waste time stepping up pro 


duction. Here are a few important 


reasons why America’s 


leading motor 


makers and de 


“gn engineers specify 
Stearns magnetic disc brakes to do this 


profit-building job 


NEW DESIGNS 
brakes to 


Now magnetic dise 
NEMA 
20 to | 


meet new frame 


standards in the 1 
6 to 2 


3 hp motor 


range; | hp motor range 


CUT COSTS, 


ume me 


WITH STEARNS MAGNETIC = 
BRAKES AND CLUTCHES 


STEARNS CLUTCHES 


Vatched-to-the-machine 
for smooth acceleration 
and release 


W hen 


moc rnize of adapt existing machine 


you design new installations 
be sure of matched power transmission 
control with a Stearns magnetic clutch 
Stearns builds a wide variety 
cluteche . 


combinations 


not only 


of standard and clutch-brake 


but also designs special 


custom-built units tailored exactly to 


your specific installation 


WIDE TORQUE RANGE 1 to 30.000 Ib ft 


LOW INERTIA last 


ment and disengagement 


smooth engage 


VARIED DESIGNS Through shaft 


shaft duple x for two speed drives, for 


split 


ward and reverse drives—other special 


applications 








WIDE SIZE RANGE 
AC or DC 


torque range 


for 1/20 to 100 hp 
6 lb in. to 7,500 Ib ft 
Intermittent or continu 


motor 


ous duty 


THREE HOUSING TYPES — Explosion- proof 
dust-tight 
Vertical or 
mounting 


and watertight, standard 


fle or 


horizontal, motor or 


FAST STOP 


pressure plates 


— Positive spring action on 


QUICK RELEASE 
netic pull 


Instantaneous mag 


eliminates drag 


WIDELY ADAPTABLE 
rectifier 


DC or AC with 
Automatic and remote control 


Operates in conjunction with electronic 
circuits 


QUIET AND COOL RUNNING 


friction surface area and low unit pres 


Generous 


ure 


EASY WEAR ADJUSTMENT 
longer clutch life 


Provides 


SIMPLE INSTALLATION 
shifters 


no toggle 3. vokes 





For full details consult your 1956 Sweet's 
Product Design file or write for Bul 
letin 226-E 1097 


formerly 
STEARNS 
MAGNETIC 


ELECTRIC CORPORATION IN¢ 


120 NORTH BROADWAY ° 


232 


MILWAUKEE 2, WISCONSIN 





shaft: the resultant speed at the output 
shaft is the difference between the speed 
of the ir out shaft and the speed of the 
internal gear. 


Illustration 


shows a conventional 


motor-driven planetary unit, used to 
drive the internal gear of another 
motor-driven planetary unit. Holding . 


the voltage constant on one unit and 


the voltage on the other 


varying pro 
duces an output speed from 5 rpm in 
one direction, through zero, to 5 rpm 


in the other direction for loads up to 
1000 in.-oz, Unit illustrated is approxi 
mately 4! 2 in long (exe luding shaft) x 
base. Globe Industries. 
Inc., 1784 Stanley Ave., Dayton 4, Ohio 
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OIL AND BEARING SEAL 


Developed for sealing light oils when 


no head of oil exists, DuFelt is a 


special lamination of hycar and felt 
and is compressible for tight fit, and 
yrease absorbent for low friction. Con 


sisting of a hard, tough fibrous structure 
for long life, the seal has excellent re 


sistance to aging and oxidation, 





hyear . 


Tests in 


The durometer hardness of the 
» deg 


portion averages i0 yp 


both hot and cold oil show 


ing. loss of 


no harde n 
elasticity 
the felt or other 


separation trom 


deterioration of hyeatr 


lamination 


Normal practice bearing 
temperatures do not adversely affect 
the hycar lamination 

The seal can be used under acid 
condition of a pH down to a 2.5, and 


will withstand mild alkaline solution at 


normal much less 


temperatures It is 
permeable lo gasses than natural rub 
ber, cork and other sealing compounds 


common 


may be used in any of the 


types of se al construction 


machined grooved recessed groove d 
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Copper carries the electricity that powers electrical appliances better than any other 
commercial metal. Copper, too, conducts heat faster than any other commercial metal. No other 
non-precious metal lends itself so readily to such a variety of manufacturing operations 
drawing, forming, shaping or stamping. There is no substitute with all the qualities of 


copper or its alloys in electrical appliances or in thousands of other products for modern living! 


ey Kennecott Copper Corporation 


Fabricating Subsidiaries: Chase Brass & Copper Co. « Kennecott Wire and Cable Co 








, ol ing plastics 


| etarte with 


c 


neers 


Whether 


scratch or are called on to 


to use K & 


know-how 


yw 


GINEERING 


we start from 


ooperate with your engi 


you'll find it pays 
J's 


molding 


t | With engineering, mold- 
|! making and molding under 
| one roof, we assume every 

responsibility for meeting 
your specifications for 


c 


the 


5 


« 
service 


pre 


ustom-molding plastics to 


highest performance 
tandards 
brochure, “A 


Send for 


of Com 


Users 
Molded 


to 


ssion Plastics.’ 





KUHN & JACOB 


MOLDING & TOOL CO. 


1201 


« 
22 


Southard St., Trenton 8,N.J. 
Represented by 
§ C. Ullman 
West 42nd St New York, N. Y¥ 
Phone PEnn 6-0346 
Wm. A Chalverus 
Carson Road, Princeton, N. 4, 
Phone 1-3170-J2 
Wm. T. Wyler 


Box 126, Stratford, Conn 
Phone Bridgeport 7-4293 





stuffing box type 


ind inserted in metal 
ticularly useful where 
Dukelt be 
hape bFelters 


Div South St 


space 
supplied cut 
Co., Felt 
Boston 
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GERMANIUM P-N-P 


multigroove 


stamping 


d type; 


to 


Cards 


Par- 
is limited, 
any 
Products 


Mass 


ALLOYED JUNCTION 3-LEAD 


TRANSISTOR 


Designed primarily for use in 


queney push pull slaves such 


srnipobifie rs portable 


pul stages 





hier new germanium p-n-p 
junction 3-lead transistor is 
Class B circuitry. Designated 
109 the transistor offers 


ind low battery drain 


The entire unit is hermetically sealed 
in a metal case with glass headers 
linned flexible leads may be soldered 
into the cireuit or used with standard 
plug-in socket They may also be 
mounted in any position, General Tran 
istor Corp 130-11 90th Ave Rich 
mond Hill, N.Y 

Circle No. 57, Reader Inquiry Service Cards 


preceding back cover 


low 


ire 


is audio 


radio receiver out- 


and low frequency r-f ampli 


alloyed 
used in 
the G1 


SATURABLE REACTOR CAN 


PROVIDE MANY LOAD 
CURRENT WAVEFORMS 


Thi new tyyre iturable reactor ha 
en «ce eloped fev ipplie iliot where 

che of linearit ind harmon 

tortion of the load current is important 
ituralble reactor cal bye designed lo 





high efheiency 


t 
6 
% 
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| Vo MEW moons 
\/ NEW DESIGNS 
\/ NEW LITERATURE 





STANDARD and HEAVY Duty & 


sINVERTERS, 


5 For Inverting D.C. to A.C, 
Designed for operating A. C raat 


“ony 


pen 


ns, Planes and 


Television Sets, Amplifiers, 
Systems, and Radio Test Equ 
from D. C. Voltages in Vel 

Ships, Tra 


in D. C. Distr 





“A” Battery Eliminetors 


DC-AC inverters, Auto 
Roadie Vibratory 


See your jobber on write factory 


AMERICAN TELEVISION & RADIO Co. 


N 


Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U. 5. A 
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Decco’s OIL-IMMERSED solenoid is so superior in performance 
and dependability, it is in a class by itself. Here are some of its 
outstanding features: 


2. Unbelievably little wear. 


. Operates 35° to 50° cooler than standard types. 


. Solenoid is completely sealed in compact, die-cast 
housing. 


. Shock-mounted in two directions. 


complete range of sizes and types. Write 


pane Decco Standard Solenoids are built in a 


for complete information. 


SOLENOIDS 


OMPANY 
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.--Home Appliances... 


How Doehler-Jarvis 
die castings help produce 
high-quality products 


Take a look at these Sunbeam Corpora- 
tion Appliances. 


Every one has features made possible by die 
castings. 


Notice the frypan ...Three critical requirements 
were successfully met by Doehler-Jarvis. (1) A 
large and complex Calrod element is die-cast in 
exact position. (2) Metal cross sections are con- 
trolled to insure even heating across the pan. (3) 
A die-cast seal excludes wash water from the 
heating element. 


The frypan is a highly successful die-cast prod- 
uct...millions having been produced to date. 


In addition, Doehler-Jarvis makes parts for the 
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following Sunbeam appliances sold throughout the 


world: 
Mixmaster, Jr. 
Mixmaster 
Men’s Shaver 
Electric Drill 
Food Chopper 
Hedge Trimmer 


Slicer & Shredder 

Doehler-Jarvis, possessing the world’s most exten- 
sive die-casting facilities, has met Sunbeam’s 
volume requirements with the desired quality and 
service. We are proud of our long association with 


Butter Churn 

Clipmaster & Shearmaster 
Model “S” Sprinkler 
Blender 

21” Rotary Lawn Mower 
Egg Cooker 

Bench Grinder 


the Sunbeam Corporation. 


Doehler-Jarvis 
you convert your product ideas into best sellers 
through die castings. Get in touch with them— now! 


DER INQUIRY SERVI 


Engineers, if anyone, can help 


PRECEDING BACK COVER 


large 





Doehler-Jarvis 


DIVISION OF NATIONAL LEAD COMPANY 


General Offices: Toledo 1, Ohio 


In Canada 


Barber Die Casting Co. Limited 


Hamilton, Ontario 


weapons 


see... 


but only when components are reliable 


Modern fire control and gun direction equipment must de- 
pend completely on the reliability of hundreds of components. 
The products of G-V Controls Inc. have been adopted by the 
major manufacturers of this vital equipment and have proven 
themselves by a long record of dependable performance, 


G-V Hot Wire Time Delay Relays 
1/10 to 5 seconds with fast recovery 


G-V Thermal Time Delay Relays 
Adjustable delays of 2 to 300 seconds 


G-V Voltage & Current Sensing Relays 
For circuit protection 


G-V Electrical Thermostats 
Hermetically sealed, still adjustable 


A well-qualified G-V Representative is 
ready to serve you. Write for data 


G-V CONTROLS INC. 


8 Hollywood Plaza, East Orange, N. J. 


provide almost any load current wave 
form, including sinusoidal waveforms 
probably the most important for most 
types of loads 

A multi-unit saturable reactor can be 
used as a controller for the flow of 
clive or reactive power to a load for 
applications where conventional satura 
ble reactor ire not suitable because of 
wavetorm The ilti-unit reactor can 
be built for single phase and polyphase 

stems. Hevi Duty Electric Co., Regu 
lator Diy 1212 W Highland Blvd 
Milwaukee 1, Wis 
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1500-VOLT SINGLE-ELEMENT 
SILICON RECTIFIERS 
IN WELDED CASES 


Now commercially available are four 
new productiot types of 1500-volt 
single element grown-junction rectifer 
featuring welded-case construction, Use 
ful in high-voltage circuits, the minia 
ture ilicon reetifier operate stably up 
to 150 ¢ ind have forward current 
ratings to 125 ma 

The hermetically se aled rectifiers are 
available in two t pes of axial and stud 


half-wave model The axial model 


IN588 and IN589, allow  point-to 
point wiring: stud models, 1N590 and 
IN59L, are designed to provide maxi 
mum heat dissipation The stud models 
offer either an anode or cathode stud 
eliminating necessity for high-voltage 
insulation between stud and chassis 
All units are temperature-cycled from 
% to 150 C for 4 cycles and then 
Loo per cent te ted to assure operation 
in accordance with specified design 
characteristics. Texas Instruments Ine 
6000 Lemmon Ave., Dallas 9, Texas 
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SILVER-PLATED COPPER 
WIRE 


Availability of silver plated copper or 
Copperweld wire of from 16 through 20 
gage, with a degree of uniformity of 
plating of within 1 per cent results 
from a new low current density method 
of plating developed jointly by Times 
Wire and The International Silver Co 
It produces controlled deposits of silver 
on either copper or Copperweld wire 
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For a better insulating job... 


Now...4 Polyken 
Electrical lapes 


...the ones with Controlled Strength 


Ved eee MU Mere ad) 


TL UL a 


No. 822 Polyken Polyethylene Electrical Tape. 
Polyethylene, the miracle plastic at a low plastic 
price. 

No. 852 Polyken Vinyl Plastic Electrical Tape. 


Poluken 


ELECTRICAL 


THRE KENDALL CO 


TAPES 


mw SALES Civ 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 


(Controlled Strength: the right combination 
of backing and adhesive to give you “all 


work—no waste’) 


Where you use the two-step 


SECONDARY INSULATION METHOD 


No. 163 Polyken Cloth Electrical Tape. 
bulk, better protection than friction tape. 


Less 


No. 200 Polyken Plastic Coated Electrical Tape. 


Versatile indoor-outdoor insulator. 


SEND FOR FREE SAMPLES! 





Here's the perfect answer to your questions on non-ferrous alloys. The 
well illustrated Riverside products handbook contains a complete listing 
of the composition and physical properties of the top-quality phosphor 


bronze, nickel silver and other non-ferrous alloys Riverside makes. 
If you use or fabricate metal parts, you'll want to keep this informative 
book on hand for ready consultation. 


Mail coupon today for your free copy! 


PHOSPHOR BRONZE AND NICKEL SILVER 
SHEET, STRIP, WIRE AND ROD “7: 


RIVERSIDE METAL DIVISION, H. K. PORTER COMPANY, INC. 
Riverside, New Jersey 


Please send me my free copy of your new handbook, ‘ 


NAME (Please print) . 
COMPANY 
ADDRESS... 


CTY . cn cccccccccevess 


240 


of from 114 per cent to 6 per cent by 
weight, and the silver plate is highly 
adhesive, extremely uniform and bright 
finished 

The magnified cross section of a 16 
gage Copperweld wire shows the ex 
treme uniformity of silver plating 
achieved through the new method of 
silver plating copper or Copperweld 
wires. The variance of thickness of the 
copper conductor does not affect the 
controlled silver deposit which has a 
degree of uniformity of within 1 per 
cent on both solid copper and Copper- 
weld wires 

Wire of from 16 through 20 gage 
after plating can be redrawn down 
through size 40 gage AWG and main- 
tain the same proportion of silver 
plate as was originally deposited. 

Method of plating does away with the 
necessity of setting the plate by drawing 
through special dies, of mechanical 
scale removal and of polishing to obtain 
a bright finish. Times Wire and Cable 
Co., Wallingford, Conn. 
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DISCHARGE VARISTOR 
ASSEMBLY 


Now commercially available are dis 
charge varistor assemblies suitably 
mounted for installation in electrical 
circuits 

The new addition to a line of voltage 
sensitive nonlinear resistors find use in 
protecting motors, generators, relays 


and similar devices against high induc- 


\. 
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DC SOLAVOLT, shown partly disas 
sembled here, has major components 
identi 1. It is designed for relay-rack 
moun y on tandard, 19% frame or 
for bencl femovable handles, for 
convent eu n ortability jor be nch 
use is de red, are available as accessory 
equipment 


Unique combination of components in 
adjustable “DC Solavolt"’ regulated power supply 
reduces conventional size, weight, and cost 


Compact size, low weight, high efficiency, and mod RIPPLE VOLTAGE HELD WITHIN 0.10% (rms) at full 


erate price distinguish the new “DC Solavolt” from load and nominal input voltage 
conventionally-designed, regulated, adjustable dc power An 
supplies. These outstanding advantages have been 
secured by using a unique assembly of components 


important feature of this adjustable de power 
supply is its ability to handle transient or “pulse” loads 
of up to twice the full load rating of the supply. The 
(shown above) that occupy only 7” of height and 1214 “DC Solavolt” ha 


no tubes to replace, requires no 
of depth on a standard, 19” relay rack frame 


“compensating” or “zero” adjustment and needs no 
Along with design simplicity, the “DC Solavolt” pro maintenance 


vides laboratory standards of performance Six stock models provide outputs adjustable in volt 
OUTPUT VOLTAGE REGULATED WITHIN 1% at full age ranges between 5 and 400 volts and load currents 


load with supply voltage variations up to 15% up to 7 ampere 


Your local electronic distributor now 
(Regulation within 1.5%, at 50%, load and lowest has the “DC Solavolt” in stock. He 


will be happy to 
voltage setting. ) gi\ 


ve you further, technical information 


ta Write for Bulletin 6K-DC-245 
Consiand bor Sy ee SOLA ELECTRIC CO 
* IS 4633 W. 16th Street 

DC POWER SUPPLIES - 


Chicago 50, Illinois 


CONSTANT VOLTAGE TRANSFORMERS © FLUORESCENT LIGHTING BALLASTS © MERCURY VAPOR LIGHTING TRANSFORMERS 
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35; 103 E. 125th St., TRafalgar 6-6464 
PHILADELPHIA: Commercial Trust Bldg., Rittenhouse 6-49868 © BOSTON: 272 Centre Street, Newton 58, Mass., Bigelow 4-3354 © CLEVELAND 15; 
1836 Euclid Ave., PRospect 1-6400 @ KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23; 3138 E. Olympic Bilvd., ANgelus 
9-9431 @ SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO; 102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 





YOU WOULDN'T BUY 
A HAT THAT’S TOO BIG! 


SO WHY BUY A Control THAT'S THE WRONG SIZE? 


FURNAS 


MAGNETIC 
CONTROLS 
GIVE YOU 


CORRECT 
CAPACITY 


FOR 
THE JOB! 


ss 


SERIES YD 
SI 


Oe 
\FURNAS 


WRITE 


FOR BULLETIN 5550 


CORREO EEE HHH Pee eee eee 


The many in-between sizes in the 
Furnas Electric starter line let you 
select the motor that is 
best suited for your particular re- 
quirements— with no wasted ca- 
pacity and expense. By matching 
the starter to the job you can save 
up ta 25%. 
your 


control 


For proof, we invite 
comparison of the Furnas 
Electric line of starters consisting 
of 9 sizes with the 
mally offered. 


5 sizes nor- 
And you can save up to 400% in 
space by securing the correct size 
starters for the job, Furnas Elec- 
tric produces more stock sizes of 
starters in the 1-100 hp range than 
other control manufacturers. 


SERIES YE 
IZE 1% 


SERIES YF 
SIZE 2 


1024 McKEE STREET, BATAVIA, ILLINOIS 


tive surges resulting from sudden inter 
ruption of inductive currents. 

Known as Type 9RV6A_ assemblies 
the resistors are manufactured in ready 


mounted groups of 1 to 4 varistors 
Each varistor disk is 6 in 
thick 
ing hole 


Disks are 


zontal insulated bolt with a spring loch 


in diam and 


~ in with a | in. central mount 


bracket-mounted on a hori 


washer lo provide contact pressure 


Spacers are included to permit ai: 


circulation 


When 


is connected across the circuit of a com 


a discharge varistor assembly 


ponent to he protected the continuou- 


watts loss is said to be only about 
per cent of an equivalent fixed resister 
required to provide the same protection 
Metallurgical Products Dept.. General 
Electric Co. 11131 E. 8 Mile Ave 
Detroit 32, Mich 
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TEFLON TAPE 


Fifteen ¢g 
O.002 in. to 


Peflon 


0.125 in ire 


rage of tape tren 
current 
with tolerance on 

O.0005 in. on 
thicker 


specified 


ivailable 


page rany 
thin stock 
puipes Phe 


stock in 


ing from 
to 0.0002 in. on 


tape can be from 


widths ranging from '% in. (suitable tor 


braiding to 12 in 


lining). All gag 


(Wrapping Ania 
es and dimensions of 
supplied wound on standard 
Pri-Point 


Grand Mt 


lape are 
11% in. and 3 in. Id 
Manufacturing. Ine KO] 
Brooklyn 1, N.Y 
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cores 


CABLE WRAPPING 

SIMPLIFIES CIRCUIT 
CONSTRUCTION 
Simple form of cable 
SPIRAP, is a 


insulating plastics that can be quickly 


1 
wrapping called 


spirally cut tubing of 
wrapped around wire bundles up to 2 
in. in diam. Individual wires are easil 
led out or entered through the spiral 
cul The 


which is 


leads are formed into a cable 


firm but that can also be 
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a a 

erred) 

model of the Earth 

Satellite made by the 

WRC ie ttt a 

Laboratory. The Satellite 

will be launched under 

the sponsorship of The National 

Academy of Sciences as a part of the 

United States participation in the Inter 
national Geophysical Year (1 July, 1957 

31 December, 1958). It will revolve around the 

Ue ee ee ey 


How measure the impact of micro-meteorites 
on the first “Earth Satellite”? 


When physicists at the U.S. Naval the surface erosion caused by the impae 


Research Laboratory consider an in of micro-meteorites. The resistance of t 


trument or a material to record accu Nichrome ribbon increases as the filn 


ratel the ecret of outer space it's become pitted b meteor particl 


ot size alone that counts, but depend Nichrome is being considered fe 


making this gage tates the 


he 
Phe strip of “Nichrome evaporated earch Labo 


glass (“A” in the photo above) whicl electrical re 
be fitted to the o | ‘ h idhere 


Satellite, measures onl vid film forn 


able, reliable precision 


Its thickme () ) rol j coefficient 


10.000 mm) it mon ) } ‘ Phere 


Driver-Harris 


COMPANY 


iin space, to check on or supervise 


the 


rlormance of the Nichrome strip 


ome need no on It will do 
idably there—just as it wil 


its 
1 in 


ectronic or electrical equipment 


in your customer hand 


Nichrome is onl 
ia) purpose allo ae 


os ' } 
er Harri 


one 





Provide the ingtrument that 
MEASURES USE anpb 


MAINTENANCE 


HOUR METERS 


{0 Ui i] current 


The Hobbs AC Hour Meter indicates operating time of any machine or equip- 
ment powered by alternating current — basic time data essential in the study of 
utilization and production methods and vital for protective maintenance 
programs. Wide range of applications — small, compact, easy to install. Rugged- 
ly built and sealed against moisture and dust Powered by an accurate synchron- 
ous motor specially designed for this instrument. Easy to read — tells at a glance 
accumulated time of operation to 10,000 hours, showing 1/10th hours. Also 
available in 100,000 hour models. 


@ Write for Catalog AC-587 with complete information. 


Pye) fe eae ete. 


2078 YALE BLVD. Td ti (cig teem eal, lel} 
A Division of Stewart-Warner Corporation 


TINNED ARMATURE BANDING WIRE 


—Stainless or Carbon Steel 


STAINLESS * The many superior qualities of 
PAGE Stainless Tinned Armature Banding Wire 
have made it the choice of leading motor manu- 
facturers. PAGE superior tinning facilitates solder- 
ing. It has high tensile strength (200,000 psi and 
up) for compactness...low permeability and high 
resistance for greatest efficiency. It is non-corro- 
sive for safety and long life. More economical than 
bronze, as smaller diameter can be used. 


CARBON STEEL « Inexpensive tinned banding wire for 
lower-priced motors. Available in three grades: A, B, and C1. 
The high strength of Cl is an advantage where light weight 
must be achieved. 


All above wires shipped on 50-to150-pound reels 


Wire or Write our Monessen, Pa., office for full information 


Page Steel and Wire Division agco 
AMERICAN CHAIN & CABLE - 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn 


formed to any desired 


shape. Phe 
Spirap sheath also provides excellent 


electrical metal 


insulation from the 
chassis. Cables with the new covering 
can be secured to the chassis with con- 
ventional cable clamps which no longer 
touch the critical conductors themselves 

Changes in cabling can be made 
easily. The plastics wrapping is quickly 
unwound to permit wires to be added, 
taken out, or relocated 

A single size of Spirap, having 14 
in. initial diam can serve nearly all 
cabling needs. 

S.andard material used is polyethy| 


. Inc., Welles 


ene. Computer Control Co 


ley, Mass 
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DOUBLE UNIVERSAL JOINTS 
FOR SLOW SPEED APPLICA- 
TIONS IN 42 TO 207 HP 
RANGE 


Double universal joints. suitable for 
slow speed applications up to 300 rpm 
are available in thirteen standard sizes 
that provide a horsepower range from 


¥ to 207 at 100 rpm and static torque 


from 340 to 130,700 in-lbs. 
90 deg 


F 


Maximum 
operating angle is 
Joints can be supplied solid or bored 
with hub diameters from 1% to 4 in, 
Standard lengths run from 4 in. to 
21'4 in 
Forks are 
high quality alloy steel and are con 
centric to O.0OL in. Pins are oil-hard 


precision ground from 


ened drill rods for maximum wearing 
qualities. They are ground to 0.0005 
tolerances, Centerblocks are made from 
hardened alloy steel. Holes are closely 
controlled to assure accurate intersec 
tion Lovejoy 
Dept kM¢ 

M4, Il 
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Flexible Coupling Co., 
1802 W. Lake St.. Chicago 


MINIATURE DIFFERENTIAL 


Thirty-four ratios—from 1:] to 27:1 


provide wide design possibilities for 
differentials. Installa 


because they have ball 


new miniature 
tion Is easy 
bearing shaft supports that are foot 
The differentials will add o1 
subtract two rotating inputs or angular 


mounted 


inputs. Applications 


controlling — re- 


ative speeds, speed 


obtaining wide 
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““double-duty”’ 
thermostat 
controls 
several 
circuits 

with a 


. 
7 
. 
. 
* 
+ 
* 
- 
a 
« 
> 


the Wilcolator Series GA 


COMBINATION THERMOSTAT AND SWITCH 


The special feature of this new thermostat, used for both 

heating and cooling applications, is the switch, which is cam 

operated from the dial shaft. This switch makes it possible to 

control more than one circuit with a single dial, and to dis 

connect more than one line when the dial is turned “OFF” VOLTS RUNNING CURRENT LOCKED ROTOR 
For instance, Type G1-A (heater load) can control both 


120 AC 14 AMP 60 AMP 
“bake” and “broil” circuits for an electric range, and incor- 208 AC 14 AMP 60 AMP 
porate double pole break in the “OFF” position. And in an 240 AC 14 AMP 60 AMP 


air-conditioner, Type G2-A provides for Both motor and non-inductive ratings Underwriters listed and 
only”, approved 


Type G2-A: Contacts close on temperature rise. 
Contact Rating: Type G1-A, 30 Amp. 125 and 250 volts—AC 
non-inductive load 


Motor Ratings: Type (2-A 


“off position”, “fan 
and “fan and cooling” from a single dial shaft. 


Amplitude can be factory adjusted to customer’s specifica- 


tions. Contact mechanism is not affected by vibration. For full Terminals: Screw Type, AMP or Arkles. Standard shaft size— 
information on the Series GA, contact The Wilcolator Co Y%” flatted to .156”. Length to customer’s specifications, 
1001 Newark Avenue, Elizabeth, N. J. Canadian plant: 


Wilcolator (Canada) Ltd. Mimico, Toronto, Canada. 
SPECIFICATIONS: 


5 
Standard temperature range: 40°F Minimum, 550° F Maximum THE r rs e 
Special temperature ranges: to customer's requirements. | (‘() a (| 
Type G1-A; Contacts open on temperature rise. 


COMPANY 


Mounting: Back of panel or in enclosure. 
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announces 
an unusually precise 


SERVOMOTOR- 
TACHOMETER 
GENERATOR 


ae ee ee 
HIGHER 1 
AMBIENTS 


th Pee 
(Actual size) RUGGEDNESS 


ase 
ag mv if pha — 
+O mv quadratv 

10.V \ 
13.0 mv tot@ 
50°C ' 
: ee @3G00 rP™ 
0.5% fications 


: d for EXAC! 


» «peed 
utput $ piece § 

»-D 
sed one 
cr: 


‘ ion 
Rug taited intormat 
dae 


FASTERN ALR DEVICES NC 


SOLVING SPECIAL PROBLEMS IS 


» ROUTINE AT EAD 


383 CENTRAL AVENUE ° DOVER NEW HAMPSHIRE 


ratios between shafts, or reversing or 
changing speeds without disconnecting 
the power source 

Sealed construction and hardened 
gears assure long life. Internal spur 
gears are 96 pitch, 20 deg P.A. gears 
The large external spur gear is a 48 
pitch, 20 deg P.A. gear. All gears are 
hobbed for smooth operation. Back 
lash between in-line shafts is 4 deg or 
less measured at the low speed shaft 
with large external gear held station 
ary 

Also available are units with an anti 
backlash feature: internal backlash is 
held to 15 min or less at the low speed 
shaft with the large external gear 
stationary. Antibacklash results from 
two parallel gear trains spring-loaded 
against each other. Metron Instrument 
Co 132) Lineoln St Denver 9. Colo 
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KNEE-ACTION 
ROTARY SWITCH 


Newly developed version of knee-action 
rotary switch lype 142-CM, is 1 1 
in. sq and is valuable with as many as 
four poles on a single deck. In addition 
us many as seven positions per pole 


with shorting action, and four positions 





An Expansive 
Clean-Cut Film 
Covering Opera 
tion on Heavy 
and Intermediate 


Sizes 


NTet ele me lile) 


GENERAL io an 


PO ars | 
Machines 


Extensive research, rigid standards for material 
purchasing and inspection, strict process control, 
and the most advanced manufacturing techniques 
and equipment insure General Cable’s unequalled 
CTA 


er MMe ul eats Sith ae Le 
Tula e  e) 


High thermal stability insulations 


Highly solderable Enamel G 


rN syaer tia titi ee ele eal oe yma 
Dacron-Glass . meee Tr Ga 


a aed 
Plus all standard types 
a 
% 
Pal 
- 
reel tm Olel 1s LJ 
ation on Fine 
A a lal 


Be specific... SPECIFY 


GENERAL’CABLE 


GENERAL CABLE CORPORATION, 420 Lexington Avenue, N.Y. 17, N.Y 


Offices and Distribution Centers Coast-to-Coast 





imeem an QESD 


HORSEPOWER 


““Over-motoring”’ is outmoded 
by Dow Corning Silicones 


SCENE: Pump room, Anyplant, U.S. A 

CHARACTERS rINY H a 5 hp Class H motor 
insulated with Dow Corning Silicones 
BLUSTER A a 7!% hp Class A motor 

IINY H Why don’t you 


try moving a then? 


BLUSTER A: Nuts to you, Tiny. I’m working hard 
enough keeping this littl pump going 


TINY H 
ger pump or are 

BLUSTER A: That’s enough. I should worry—the 
engineers who put me here figured | might 
have to carry a 6 hp load—er—once in a 
while, at least 


rINY H: Sooo what! 
age load My 


give me extra muscles to carry any 


You're goofing-off again! 


bigger load now and 


But you're strong enough to drive a big- 
you? 


I'm rated to match our aver- 
silicone insulated innards 


Over- 


Get sources for silicone insulated equipment—mail coupon today 


Dow Corning Corporation, Dept 4511a, Midland, Mich 


Please send me sources of supply for new Silicone 
(Class H) [ ] Motors C]) Ve 


formers 


Why—lI could pump a 7 hp load and 
here when you're dead and gone. 


Shut up, 


loads 
sull be 

BLUSTER A 
hear you 

TINY H: Okay, fat stuff, but you can’t hide the 
facts forever. Mark my nameplate—one of 
these days the boss will figure out how much 
money you're wasting and you'll have had it 


Tiny! Somebody might 


You can match the load... 
let Silicones carry the overload 


Lazy motors cost money! Why continue to pay a fat 
premium for motors that make kid’s play of, their average 
work load? Today, you can save money by using silicone 
insulated motors rated to match your average load. Their 
built-in service factor of 25 to 50% will handle most inter- 
matched in 


mittent overloads or loads that can’t be 


standard frame sizes 


Remember, over-motoring is outmoded 


Ch 


SETHI T&S 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


ATLANTA * 
DETROIT + 


BOSTON * CHICAGO + 
LOS ANGELES - 


CLEVELAND + DALLAS 
NEW YORK + WASHINGTON, D. C 
(Silver Spring, Md 
CANADA Do 
GREAT BRITAIN: Midland Silicc 
FRANCE St. Gobain, Paris 


w Corning 
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Phenolic parts of the switch are ’ 

XXXP in accordance with MIL-P-, MANUFACTURER S TESTS PROVE 
$115B. All metal parts are plated to 
withstand 200-hr salt spray tests. * 

Type 142-CM is capable of several PLASTURBO BLOWER WHEELS BEST 
million cycles of operation. A_ roller- aa eee 
type detent is used for accurate con- 
tact positioning. The Daven Co., 530 
West Mt. Pleasant Ave., Livingston, 


N. J. a, PLUS 
Circle No. 66, Reader Inquiry Service Cards a 
preceding back cover = 5 3 O, 0 O 0 
“WOBBLE” WHEELS FOR 
STRIPPING WIRE INSULATION = PER YEAR 


“Wobble” of wire insulation stripping \ 

wheels is actually an oscillatory motion SAVI NGS! 
which causes the stripping surfaces of 

the wheels to move endwise relatively 

to each other, thereby continually 

changing the points of wheel contact Molded of F-10001 Nylon material with 

Combination of oscillatory and rotary machined aluminum hub molded integral 


motion results in quick, clean stripping ° ‘ uD 
sl al iM a ea Oe le A major appliance manufacturer put PLASTURBO blower 
wheels through exhaustive tests to compare their efficiency, 


strength, and sound characteristics with the metal wheels for- 


2 


merly used in their product. The results proved conclusively 
that PLASTURBO wheels (40% lighter than metal of the 
same size) were 20% more efficient than fabricated metal 


wheels. They were also quieter . . . and non-corrosive . . . big 
7.3 dea 
, ; 


PLUS-values in any consumer product. 

In addition PLASTURBO BLOWER WHEELS COST 
THEM LESS than metal .. . effecting a savings to the man- 
ufacturer of $30,000 per year. 


If YOU use blower wheels, call or write today. Our sales 
wheel surface for stripping. Use of the : A . es fae : s 
Type S wheels have up to 60 per cent engineers can improve your product at a saving to you. 
increase in wheel life. Frequency of 
wheel dressing has been greatly re ial ietail 
duced, production increased, and wire 
breakage practically eliminated 

Wheels, made of specially bonded FRACTIONAL HP MOTORS BLOWER ASSEMBLIES 

FybRglass, are 114 in. in diam and can 
be efficiently used on film-insulated 
wires AWG No. 25 (.0179 in.) to AWG 
No. 50 (.001 in.). The Eraser Co 
Ine 1068 S. Clinton St., Syracuse 4 


eo 
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More than 20 years’ experi Mamco blower assemblies 


ence in the manufacture of 


THIN-GAGE STRIP fractional HP electric motors 


is at your disposal. Send de 


are made in many sizes. All 
assemblies employ PLASTUR 
BO blower wheels. Call or 


Specifically designed to fulfill moder- tails of your requirements write today. 


PPOPERESEREEDESECEROOREUSEECUCOCOCRESEROGSORODSE RENEE EEE OREES 


ate output requirements in the pro 
duction of close-tolerance and thin-gage 
strip up to 8 in. wide, low-cost 4-high 
Reversing Cold Strip Mill is designated 


ry 
eee 86m ASTER APPLIANCE MFG. CO. 7: Al 


both ferrous and nonferrous materials RACINE Pe WISCONSIN 


such as carbon and stainless steels, 
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MIDGET 


RELAYS 


Precision Engineered 


fora 
wide range of 


My ia ul ihe 


INTERLOCK 


z= 


. lula ELECTRIC COMPANY 


1349 ADI 4 taal 


CHICAG 18 ele 


SOLENOIDS * COILS * SWITCHES « 


LOW CAPA 


Whatever your-relay needs may 
be, it will pay you to contact 
Comar, Electrical characteristics, 
sizes and mountings ‘ore tailor- 
made to exactly fit your require- 
ments. Precision-engineered, 
easier to install, more efficient in 
operation. Send specifications for 


our recommendations and prices. 


TELEPHONE TYPE 


HERMETIC .SEALING 


TANCE 


beryllium copper, titansum, and alu- 


The 


speeds up to 500 fpm and holds thick 


minum alloys mill operates at 


ness tolerances as close a> plus ert 


minus 0.0001 in. consistently 


Rapid roll changing, within 20 mi 
is facilitated by the backup drive en 
ilso offers the 


in work roll dian 


ployed which important 
of change 
affe 
peed of the mill 


to O.OOL in 


advantage 
linear rollir Mu 
lo handle a 0.125 i 


strip, work roll- 


without ting the 
range ot 


from 2 in. down to %q in. diam 


be employed 
The 

variable 

20 hp 


mill is powered by an infinite! 


speed drive 
mill 


motors, kle« 


comprising one 


motor and two hp coiler 


trical equipment also in 


cludes an operators control panel, a 


prac kaved power unit and electronis 


tension controls 
Other 


ire a bearing lubricating oil circulating 


important features of the mill 


and filtering system, a strip coolant 


ere ulating 


pages calibrated 


-vystem quick-acting 
Flying Mike” 


in O.OOOL in 


strip 
ind thickness 
A compact. fully wired package unit 
requiring no elaborate foundations, the 
10 ft 

Manufactu 


Long Island 


mill with coilers occupies only 
8 ft of floor space 
Co 17-28 
N. ¥ 
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Stanat 
ing sTth St 


City 


GERMANIUM P-N-P ALLOY 
JUNCTION TRANSISTORS 
WITH FLEXIBLE LEADS 

the germaniun 
p-n-p alloy type, the 2N215 and 2N213 
resemble RCA types 2N104 and 2N109 
flexible lead 


soldered or welded inte 


Junction transistors of 


respectively, but utilize 
which may be 
the as 

The transistors 


cally sealed 


enve lope 


sociated circuit, 


which are hermeti 


utilize insulated metal 


and feature extreme stabilit 


and excellent uniformity of character 


istics 
Phe 2N215 i 


low prurwe I 


particularly usetul 


tudio applic ition li 
common-emitter Ly pe ot cireurt 
transistor has a 
ratio of 44, 4 low-frequency power 
of 41 db, and 

Phe 2N217 


il audio 


current amplifn il 
i rhoose 

intended 
ipplications, es 
B push-pull 


ot battery 


iudio o 


operated portable radu 


ceiver operating il power level 


ipproximately [50° milli-watt 


common-emitter Ty pe al eircul 


tran tor ha i large ignal d-c current 


amp liti ition 


ratio of 70 (approximate 


linear yf) milliamp ind a paowe 
gain of 33 db (for 2 transistor if 
Rad 


onduet 


It push-pull audio circuit 
America, Set 
omerville, No J 


69, Reader Inquiry Service Card 
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Circle Ne 





shock absorber inner cylinder head shown about 5 times actual size 


a YALE powdered metal part...designed 
to take constant pounding and come 
back for more 


\ small part, ibout the size of a quartet But without it, the family 


car would ride like a bumpy farm wagon 


Its an inner cylinder head for an automobile shock absorber. Used 
on one of Americas most popular cars. Its perfect performance ts 


i eriticeal element in providing a smooth, level rick 
Here is why YALE* was chosen to produce this part: 


Phe manufacturer needed positive assurance that, in use, thi part 
vould not show appreciable wear from the original close tolerances 


required for a smooth ride 


He had to be sure the millionth part would be as accurate as the first 
That we could handle the larwe quantity s he needed. That he'd vel 


imaginative engineering and delivery on schedule 


He found that YALE powdered metal parts answered every 
ment. And it’s quite probable that the car you're driving give 
better ride because of his decision. 


Pequire 


youa 


Perl I bl YALI | 1 | | powdered 
erhaps you have a problem a “ powdered ine la part can solve 
Our engineers are as close as your telephone whenever you'd like metal pa rts 


to talk about it. 
YALE & TOWNE 
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Under 
one roof zs 


re 


makes all these 
coils to exact 
specifications! 


© Encapsulated Coils 
—in either Polyester 
or Epoxy Resins e 
Coils for High Tem- 

perature Applica- 
tions ee Bobbin 
Coils Form 
Wound Coils e 
Paper Section Coils 
© Acetate Bobbin 
Coils « Cotton In- 


terweave Coils 


Analyze YOUR 
coil problems 
carelully If your 
products require any 
you'll 
“deal 


of these coils 
do well if you 
with Dano”, leader in 
electrical coil wind 


ngs to custome! 


specification 


Aleo, TRANSFORMERS MADE-TO-ORDER 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN 


Laboratory 


and 


Engineering 
Equipment 


LOW-TEMPERATURE 
TEST CHAMBER 


Low-temperature chilling machine with 
a 4 cu ft chamber is designed for 


It has 


laboratory testing i net thermal 
capacity of approximately 600 BTU/hr 
at 120 I with a temperature selec 
tion from 80) to 120 | ind full 
range pulldown in 45 min 
Outside 


Model Sl 


dimensions of the unit, 
120-4 


in. deep x 26 in. wide. The chilling 


are 9 in. high x 


chamber, 18 in. high x 18 in. wide 


x 17 in. deep, 1 made of electric 


welded pressure tight l4-gage steel 


hot dip zine-coated to specifications of 
the American Hot Dip 
Association. Rounded 


ditional ifety and strength 


Galvanizers’ 
corners offer ad 
The net 
clear working area is 18 in. high x 
18 in. wide x 12 in 


Full access 
provided by the 


deep 
to the chamber area is 
Iront) opening door 
which has a 12 in. x 12 in. multipane 
frostproof window. The door’s positive 
triple seal is assured by three gaskets 
two of sponge rubber, the third balloon 
type 

An electrically operated lifetime red 
light remains on during normal op 
eration, going off only in the event of 


power! failure 


BUT GARRETT’S GOT 
IT FOR QUALITY 


No sir, you can’t beat Garrett when 
it comes to top quality in small parts 
Their “statistical quality control sys- 
tem” means every shipment you get 
is the finest. But quality is only part 
of what I like about Garrett. They 
manufacture and stock the world’s 
most complete line of washers and 
hose clamps. Boy, when you need 
any kind of a lock washer, flat wash 
er, spring washer or hose clamp you 
get it fast 

out of stock 


most everything right 


When it comes to stampings and 
assemblies that's where their high 
speed 


automatic equipment stars 


Turns out exactly what you want in 
no time at all 


Sure, I'm a tough buyer. I want the 


best. I want it fast. I want it priced 


right. And Garrett is the place for me 


LOCK WASHERS 

FLAT WASHERS 

HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


OF PHILADELPHIA 
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CTC Capacitor Data: Metallized ceramic forms CST-50, in range 1.5 to 12.5 MMFD’s: CST-6 
4.5 MMFD’s; CS6-6, in range 1 to 8 MMF D’s; CS6-50, in range 


$to 25 MMEFID) CSI 
with the top half in range 1.5 to 10 MMF D’s and lower half in range 5 to 10 MMFD 


in range 0.5 to 
10-D, a differential capacitor, 


These Midgets do big jobs well 


‘I hese capac itors outperform capaci j 3 ( on ord A ‘ ( imbridge 
tors several times their size. ‘Their tun Mass. On the West Coast contact 
able elements virtually eliminate losses Roberts ind Associate Ir 


due to air dielectric, resulting in wide West Washington Blvd Los Angele 
minimum to maximum capacity rang 


A 
‘ 16 ind 6] tenato (Court htedwood 
The tuning sleeves are at ground po City, California Y 
> tu ‘ . > y 1 & 
tential, and can be locked firm! »elisn New Series X2122 Stand-Off Capacitors dy 
inate undesirable capacity change h cera elects re except rugee 


very manufacturing detail has to 
conform to the highest quality control 


standards. Because of these standards 
{ 


<te 
ver tot tm, 


IC can guarantee the performance of 
this family, and of ¢ 
ponent CTC makes 

Other precision-made CTC com 
ponents that benefit from CTC high 
quality standards include terminal 
terminal! boards 


very electronic com 


swagers, hardware, in 
sulated terminals and coil forms, For 
all specifications and prices 
Cambridge ‘Thermioni 


write 


CAMBRIDGE THERMIONIC CORPORATION 


Corporat ion 
makers of guaranteed electronic components 


custom or standard 





Refrigerant tubes completely sur 
ee6 round the chamber with a “blanket” 


of subzero cold. The cascade refrigera 
tion system is electronically leak-tested 
By the addition of strip heaters, the 
temperature range can be extended to 
200 F. Cincinnati Sub-Zero Products, 
$930 Reading Road, Cincinnati 29 
Ohio 
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TRANSISTORIZED D-C 
MICROVOLTMETER 


Having a sensitivity of 0-10 micro 
volts, MV-5IA d-c transistor voltmeter 
covers a total measuring range to 10 
volts with a total of 13 ranges. Input 
impedance Is ] kilohm on all low 
ranges, up to 0-1 microvolt; it then in 
creases proportionate with the measur 
ing range until it reaches 10 me on the 
10-volt range 


General Industries “the ag 


instrument does not use a shopper 
F R A C T i 0 N A L H P. M 0 T 0 it S Instead, a low-drift direct-coupled tran 
1/40 HP to 1/1100 HP 


Dependability . .. for a lifetime of trouble- 
free performance, is a prime factor in every 


GENERAL INDUSTRIES FRACTIONAL HP MOTOR. 


® For an unfaltering, dependable lifetime of service, General 


Industries’ fractional hp. motors have no equal — that's just one 
reason why original equipment manufacturers have been relying 
on Gi 1/40 hp to 1/1100 hp motors for over 25 years. They 
appreciate General Industries’ free design consultation service 
and prompt deliveries, too. When you have a fractional hp. re- 
quirement, you'll find that your best bet is to . .. specify Gi! 


Write for complete specifications and quantity-price quotations. 


sistor amplifier is used which operates 

in i so-called hushed condition” 

(zero or reversed collector function 

~— voltage). Drifts are further minimized 
~ 

by a temperature compensation amp 

lier, which is also transistorized, and 

MODEL B MODEL A MODEL C MODEL E 


i transistor battery voltage regulator 
4-pole,4« shaded 2-pole, shaded pole 2-pole, thaded pole 4-pole, shaded pole 


pole AC Induction AC Induction Type AC Induction Type AC Induction Type Long term drift stability is 10 micro 
Type volts: short term drift stability, 4 micro 
volts. Millivae Instrument Corp., 444 

Second St., Schenectady, N. Y 
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Write for Complete 
Specifications and 


Quantity - Price 
Quotations! DIGITAL MULTIMETER 
MODEL O MODEL D MODEL F 


2?-pole Capacitor 4-pole,4-coilshaded ° 2-pole, shaded pole Volts and ohms can be measured at 
Reversible Type AC pole AC Induction AC Induction Type a rate of 60 readings per second with 
only (for 6, 12, of Type : 


24 volts) + 0.5 per cent absolute accuracy (0.1 
per cent accuracy when using external 
standards) with digital multimeter 

THE GENERAL INDUSTRIES Me This portable digital vtvm measures 
positive or negative voltages from 0.01 


DEPARTMENT GL ° ELYRIA, OHIO to 1000 volts a-c or d-c, and resistances 
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COLD PUNCH 11570 LAMINATE 
for CLOSE TOLERANCE PUNCHING 


2) Precision punching, with holes smaller 


ATT in diameter than the thickness of the 
nie “oti laminate, is possible with GENERAL 
ELECTRIC TEXTOLITE cold punch 
11570 laminate. The necessity of a 
high heat cycle has been eliminated! 


There is no shrinkage, and tolerances 


can be maintained to .002 of an inch. 
4 ile) 


Superior electrical and mechanical 
4 holes 


properties of G-E TEXTOLITE cold 
rere punch 11570 laminate offer oppor- 


tunities for a variety of applications. 


—-------------; 


GENERAL G@ ELECTRIC 


Laminated Products Department 
Section EML-116, Coshocton, Ohio 
When the properties have to be right... 


Specify G-E Textolite” 


Please send me technical data on G-E Textolite® cold 
punch 11570 laminate 


Please have your representative call 


Progress /s Our Most /mportant Product 
GENERAL @@ ELECTRIC 


G-E Textolite® Laminated Sheets, Rods & Tubes 


Nome 


Title 


Firm 


Street 





KESTER 
Paar <2 i ) core 
SOLDER 


KESTER FLUX-CORE SOLDER saves plenty of time 


on every job because it’s work-formulated to 


| 
\ 


i! 


increase soldering speed and efficiency. That’s 


why everyone’s switching to Kester ... the 


| 


\ 


right name to remember for top quality solder. 


NY 


il 


\ 


| 


THIS IS IT the informative 78-page Kester textbook 
“SOLDER ...Its Fundamentals and Usage.” Send today! 


KESTER SOLDER 


ts O M PA NY 4209 Wrightwood Avenue, Chicago 39, Illinois 


Newark 5, New Jersey * Brantford, Canada 


from 10 ohms to 10 megohms. On a- 
measurements this apparatus measures 
up to 100 ke without outside probe 
With an accessory probe measurements 
may be made up to 150 m« 

In measuring either voltage or re 
sistance, any of 3 ranges, each with a 
sensitivity of O.1 per cent, can be 
selected manually. All values are digi 
tally displayed and measured to three 
places with the decimal point selected 
and displayed automatically. 

Utilizing printed circuitry, the instru- 
ment weighs only 25 lb and is 11%6 
in. high 10%, in. wide and 1614 in 
deep. Franklin Electronics, Inc., Bridge 
port Pa 
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PHASEMETER HAS 0.1 PER 
CENT ABSOLUTE ACCURACY 


Redesigned Model 90] Phasemeter 
permits direct reading of phase dif 
ferences between sinusoidal voltages 
from zero to 360 deg, with provision 
for sense indication to avoid 180-deg 
imbiguity. Phase angle is measured to 
an absolute accuracy of 0.1 deg, with 
incremental accuracy of 0.01 deg, at 
all frequencies from 30 to 20.000 cps 
Accuracy of measurement is not af 


fected by even harmonics, or by third 


ore - 
ae a a 


a aS 


harmonics up to | per cent SIgn 
feature renders measurement accuracy 
independent of secondary standards 
All controls and indicating meters 
ire located on the front panel. Phase 
angles are read directly from a cali 
brated two-degree step control in 
combination with a 4 in. vernier indica 
tor having a linear range of + 1.0 deg 
Input impedance, for each channel 
is 10 megohms shunted by 25 mmf 


kach mnput channel will handle signals 
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Printed Circuit 


Precision Resistors 
To meet the requirements for printed circuitry, 
RPC has developed Type P Encapsulated Wire 
Wound Precision Resistors Miniature, single 
ended units designed for easy rapid mounting 
on printed circuit panels with no support other 


NEW 


than the wire leads. Many newly developed 
techniques are employed in the manufacture 
of Type P Resistors. These units can be oper 
ated in ambient temperatures up to 125°C 
and will withstand all applicable tests of Mil 
R-93A, Amdt. 3. Available in 6 sizes, rated 
from 1/10 watt to .4 watt ,’ diameter by 
0’ long to %%” diameter by 34” long. Re- 
sistance values to 3 megohms. Tolerances from 


1% to 0.05 


Encapsulated Precision 
Wire Wound Resistors 


RPC Type L Encapsulated Resistors will with 
stand temperature and humidity cycling, salt 
water immersion and extremes of altitude, hu 
midity, corrosion and shock without electrical 
or mechanical deterioration. Type L resistors 
are available in many sizes and styles rang 
ing from sub-miniature to standard with lug 
terminals, axial or radial wire leads. Avail 
able for operation at 105° C. or 125° C. am 
bient temperatures. These resistors will meet 
all applicable requirements of MIL-R-93A, 
Amdt. 3. Type L can be furnished with all re 
sistance alloys and resistance tolerances from 
1% to 02% 


en 
eG 


Wire Wound Precision Resistors 


Type A Precision Resistors are widely used for 
all general requirements. They are available 
in a wide variety of sizes, styles and terminal 
types. They can be furnished with all resis 
tance alloys in tolerances from 1% to .02% 
Type A will meet the requirements of MIL-R 
93A, Amdt. 2, Characteristic B. Special wind 
ing techniques, impregnation and thermal 
aging result in resistors of exceptional sta 
bility. Matched resistors, networks and special 
assemblies can be supplied 


HIGH 
QUALITY 


ESISTORS 


ELECTRONICS 


RPC is a widely recognized 
supplier of high quality resistors 
to industry, Government Agen- 
cies and the Armed Forces, 
Advanced production methods, 
modern equipment and scien- 
tific skill enables RPC to manu- 
facture resistors of highest 
quality in large quantities at 
reasonable cost, Modern manu- 
facturing plant is completely 
air conditioned and equipped 
with electronic dust precipi- 
tators to insure highest pro- | 
duction accuracy. RPC resistors 
are specified for use in instru- 
ments, electronic computers, 
radiation equipment, aircraft 
equipment and scientific in- 
struments. 

Test equipment and stand- 
ards for checking and calibrat- 
ing are equalled by only a 
few of this country’s outstand- 
ing laboratories. Our ability 
to produce resistors of highest 
quality coupled with prompt 
delivery have established RPC 
as a leading manufacturer of 
resistors. Small or large orders 
are promptly filled. 

Representatives in principal 
cities. For full information send 
for latest catalog. 
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Wire Wound Precision 
Meter Multiplier Resistors 


Type MFA and MFB High Voltage Wire Wound 
Resistors are Hermetically Sealed in glazed 
steatite tubes with ferrule ends for maximum 
protection against all adverse environmental 
conditions. Fully meet all requirements of 
JAN-R-29. Special multi-section winding in 
sures greatest safety factor due to low voltage 
gradient between sections. Standard resistors 
up to 6 megohms, 6 KV, 0.5% tolerance 
Higher resistance and closer tolerances avail 
able. MFA 9-25/32 inches long x 1%) inches 
diameter. MFB 5%, inches long x 1%) inches 
diameter 


High Voltage Resistors 


Type B Resistors are stable compact units for 
use up to 40 KV. These resistors are used for 
VT voltmeter multipliers, high resistance volt 
age dividers, bleeders, high resistance stan 
dards and in radiation equipment. They can 
be furnished in resistance to 100,000 megohms 
Available as tapped resistors and matched 
pairs. Sizes range from a | watt resistor 1 inch 
long x \%, inch diameter rated at 3500 volts, 
to a 10 watt resistor 6), inches long x % inch 
diameter rated at 40 KV. Low temperature 
and voltage coefficients. Standard resistance 
tolerance 15% Tolerances of 10%, 5% and 
3% available. Tolerance of 2% available in 
matched pairs 


High Megohm Resistors 


Type H Resistors are used in electrometer cir 
cuits, radiation equipment and as high resis 
tance standards. Resistance available to 100 
million megohms, (10'* ohms). For utmost sta 
bility under adverse conditions Type HSD and 
HSK Hermetically Sealed are recommended 
Eight sizes from % inch to 3 inches long are 
available. Voltage rating to 15,000 volts. Low 
temperature and voltage coefficients. Stand 
ard resistance tolerance 10% Tolerance of 
5 and 3% available. Also matched poirs 
2c tolerance 


Street. 





in one fast, simple 
operation before assembly 


for SHORTS and OPEN CIRCUITS 


SHORTED TURNS 


INDICATOR 


Gives “Go—No Go” Indication for 


@ PRODUCTION TESTING 
@® INCOMING INSPECTION 


MODEL M-1 @ LABORATORY USE 


This unique new “M-1”’ coil tester prevents losses in material and 
labor by finding shorts and open circuits before the coil is mounted 
onto a relay, transformer or other device. Adjustable sensitivity pro- 


vides selective testing—permits passing or rejecting coils with any 


particular number of shorted turns. Actually measures the coil ‘‘Q”’ 
but under conditions whereby a small difference in “‘Q”’ can easily be 
detected. Fast, easy to use. Safeguards are built-in. No shock hazard 


to operator. Operates on 110-120 volts, 60 cycle AC. 
ner °179°° 


YOUR TEST INSTRUMENTS 
with LABORATORY 
ACCURACY 


TEST EQUIPMENT 


CALIBRATOR 


Voltage Accuracy +1% or Better 
Stops losses due to instrument errors 


Enables you to use inexpensive test instruments 
and yet maintain testing accuracy 


MODEL 750 


Accurately calibrates VOM, VTVM and other meters, signal, sweep 
and marker generators, and oscilloscopes. Provides: DC and AC volt- 
ages for checking voltage ranges—standard resistances from 10 ohms 
to 10 megohms for checking reliability of resistance ranges—crystal 
oscillator generating harmonics over 300 mc. for use as marker gener- 
ator, and to align audio I.F. system—built-in tone generator for 
signal tracing amplifiers in all audio equipment. Measures peak-to- 
peak voltages of unknown waveforms. Complete with $ 95 
5 me crystal. Operates on 110-120 volts, 60 cycle AC. Net 54 


Send for informative Bulletins M-1-C and 750-C 
BeaK MANUFACTURING CO. 


3726 N: Southport Ave. + Chicago 13, Illinois 
PT te ea ee) eee ae ee a ae 


from 0.5 to 5.0 volts rms. Higher levels 
may be handled with suitable at- 
tenuators. Besides the  panel-control 
indication of output, the instrument 
provides an output signal for recording 
output on many types of strip-chart 
recorders 

Model 901 is contained in a metal 
case that houses the instrument and its 
105/125-volt, 50/60-cycle power supply 
The case is 14% in. x 19% in. x 


c1 
»! 


» in. Unit is also adaptable to 
mounting in a standard relay rack 
Maxson Instruments Diyv., The W. | 
Maxson Corp., 47-37 Austell Place 


Long Island City 1, N. Y 
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FREQUENCY RESPONSE 
RECORDER 


Frequency response recorder, Model 
SL-4, for electrical and electro-acous 
tical measurements utilizes an electro 
dynamic system for the operation of 
a pen or stylus. Its features include 
electronically controlled variable writ 
ing speed and electronic damping of 
the pen movement 

Instrument records on a 4 in. wide 
chart at chart speeds of 41% in., 9 in. 
and 18 in. per min with speed selection 
heing lever-controlled. A number of 


types of input potentiometers are avail 
able for recording with a variety of 
scale functions including decibel! 
linear, and square root. The SL-4 is 
designed for rack mounting and is 10'% 
by 19 by 12 in 

The instrument may be linked con 
veniently to various oscillators, ana 
lyzers, and other instruments with 
standard link units available for beat 
frequency oscillators and wave analyz 
ers. Special units and corresponding 
calibrated charts can be designed to 
order, Sound Apparatus Co., Stirling 
N. J 
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Postear return cards are prov 
eding back cover as a convenien 
the reader in obtaining further 
mation on 

New Components and Materials 
Literature for the Design Engincer 
Feature Article Reprints 
Advertised Products 
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your miniaturized assemblies at lower cost 


Solve the big problems of small assemblies by letting 
Elgin produce them for you at lower cost. Elgin puts the 
highly trained people and specialized facilities needed 

to handle miniaturized components at your service 


After all, miniaturization has been our business for years 


Read about Elgin’s ‘Practical Miniaturization”. Our 
booklet tells how Elgin has helped others... how 


Elgin can help you. Write today for your copy 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION « ELGIN, ILLINOIS 
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IS YOUR 
BEST SOURCE 


FOR 
SOLDERING LUGS 
TERMINALS 


PRINTED CIRCUIT 
HARDWARE 


HERE’S WHY: 


@ Specialized high production 
techniques afford lowest possible 


unit cost 


@ l’recision tooling, rigid quality 
control assure tolerances to critical 


specifications 


* Ample atocks of over 1000 differ- 


ent parts permit prompt delivery 


7 Malco Spe ializes na complete 
line of small stampings for Radio 
"TV, electrical/electronic and auto- 
motive industries 


@ Our line includes terminals and 
printed circuit hardware in loose 
or in chain form for automatic 


insertion 


Let Malco show you how you can save 
on production time and costs. Contact 


us today. 


/ 


q Regu fhandy re] 


erence catatog con 
fainting pecifications 
on standa 
fom-ma 
nai 


pin 


similiar stamping 
"Ma loc Waa MANUFACTURING CO. 
2) W. lLeke St Chicege 24, til 


2600 


Literature for the Design Engineer 


All-new listings of manufacturers’ literature just off the 


press *-* 


. including catalogs, manuals and other reference 


publications relating to components and materials for 


designed-in use in electrically 


MODULAR ENCLOSURE SYSTEM — Fn 
closure system described in 20-page 
catalog No. 104 consists of a number 
of different basic frames that are not 
enclosed on the top, front, back or 
sides. They make possible a cabinet 
or console meeting a variety of design 
requirements. Component parts include 
flush-type doors, case and cradle slides 
shelves 


equipment channels 


I lyin Metal 


joining 
and other related parts 
formers ¢ orp 
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CORES FOR MAGNETIC COMPONENTS 

Cores described in an illustrated 24 
page catalog are made from grain 
oriented silicon steel and are available 
in lamination thicknesses of 12, 5, 4 
3, 2, and 1 mil. Data are provided on 
Type ME-12 mil, Type MU-12 mil and 
Type MA-12 mil cores. Additional data 
are provided on 1, 2 and 4 mil cores 
Many useful curves and other engineer 
ing information are provided. Moloney 
Klectric Co 
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MINIATURE SNAP-ACTION SWITCHES 
In the 


miniature snap-action precision swit 


general-purpose enclosed 
ches, described in a four-page cata 
log, emphasis is on such construction 
details as beryllium copper in critical 
parts, fine silver contacts and phenoli 
cases with standard mounting holes 
Available types include pin actuator 
ribbed-leaf actuator, PM-plunger and 
l-leaf actuator models, among others 
Acro Manufacturing 
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STEELS FOR GLASS-TO-METAL SEALS 

Detailed in a_ five page technical 
heet are data on surface and expan 
ion requirements—as well as other 
information—-on five steels used for 
glass-to-metal eals Applications in 
clude — electroni tubes 


lights and other devices 


fluorescent 
Compositions 
listed, then 


availability discussed and information 


of available alloys are 


provided on surface and expansion re 


quirements mechanical and 


Ly pic al 


physical properties are presented in 


energized end products 


tabular form. Expansion curves are in 
cluded. Allegheny Ludlum Steel Corp 
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TEMPERATURE 
TROLLER 
and laminating platens, baking ovens 
printed circuit etching tanks, and re 


lated equipment, the new temperature 


INDICATING CON- 


Useful in plastics molding 


indicating controller described in an 


illustrated four-page brochure pro 


vides single, double or multiple cir 
cuit control, as well as a choice of 
four-switch types and three tempera 
ture ranges—all in splash and dust 
proof different 


Accuracy 


housings. Over 576 
combinations are possible 
within 1 per cent. Fenwal, Inc 
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SELF-LOCKING SOCKET SCREWS — Self 
locking Unbrako socket 
scribed in a 16-page booklet, incorpo 
rate the Nylok self-locking insert as 
Booklet des 
cribes and illustrates the Nylok prin 
ciple. Data are provided for socket head 
cap screws, socket head set screws, flat 
head socket socket head 
shoulder screws, and socket pressure 
Standard Pressed Steel Co 


screws, de 


an operational feature 


scTeWws, 


plugs 
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FAN MOTORS FOR AIR CONDITION- 
ERS-—-Construction features of new type 
KCP permanent-split| capacitor fan 
motors for room air conditioners are de 
tailed in a bulletin GEA-6533, contain 


ing 8 pages Available ratings range 


from 35 mhp to ! 


hp. Features include 
small size without sacrifice of power 
loss or excellent insulation. Cutaway 
view and other illustrations are pro 
vided. General Electric Co 
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MERCURY PLUNGER RELAYS —Data on 
new 20-amp midget MiniRelay, stand 
ard 35-amp, and heavy-duty 60-amp 
mercury plunger relays are described 
in catalog No. 154. One-, two- and 
available Elec 


tempered glass 


three pole units are 


tronically inspected 
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« Control Components Digest « 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


| MINIATURE RESISTOR for 
: MINIATURE EQUIPMENT 


New Ward Leonard 3-watt wirewound fills need for 
high-stability, space-saving power resistor 


A 3-watt wirewound with the com- 

pactness of an ordinary %-watt compo- 
sition resistor—that’s what Ward Leon 
ard’s new Type 3X Axiohm resistor gives 
you! 
' This new resistor now makes it prac- 
tical to specify a wirewound resistor for 
your transistorized, printed-circuit, ol 
other miniaturized designs. You get the 
wirewound resistor’s drift-free stability 
low voltage coefficient, and high ove: 
load capacity in a tiny package. 

Type 3X Axiohms, like larger Ward 
Leonard Axiohm resistors, 
with spec ial alloy resistance Wire on 
tough miniature ceramic cores. Temper 


are wound 


ature coefficient of resistance is excep 
tionally low. 

Resistance wire and axial leads are 
spot-welded to end caps, insuring a 
strong, permanent, low-resistance bond 

The entire resistor assembly is encased 
in Vitrohm enamel forming a hard, craze 
less, heat-conducting hermetic seal 
Leads are tin-dipped for fast soldering 
No mounting hardware is require d. Con 
servative 3-watt rating is based on 300° ¢ 
rise, 10°C: ambient. 

Order these resistors by type number 
(3X) and resistance value (see table at 
right) 


Vick CARDS, PRECEDING 





STOCK VALUES, TYPE 3X 


Value* 
(Ohms) 


Current 
(ma) 


1732 
1413 
1226 
1000 
866 
776 
632 
548 
500 
447 
387 
346 
316 
293 
274 
245 
200 
173 
155 
141 
123 
116 
110 
100 
93 


Resistance tolerance + 


| 
| 


Value" 
(Ohms) 


400 
450 
500 
600 
700 
750 
800 
900 
1000 
1100 
1200 
1250 
1500 
1750 
2000 
2250 
2500 
3000 
3500 
4000 
4500 
5000 
6000 
6500 


Current 
(ma) 


5 percent 


20 B&S GAGE WIRE HOT TIN DIPPED 


f 


~~ 


- 


2 


} #5 


pa 
2 


DIMENSIONS, Type 3X Resistor 


BACK COVER 


You can still get 5- and 10-watt 
Ward Leonard miniatures 


Ward Leonard 5- and 10-watt Axi- 
ohms have proved themselves in business 
machines, guided missiles, computers, 
communications equipment, and many 
other electronic and electrical devices. 
They have the same wirewound con- 
struction as the new miniature 3X re- 
sistor—differing only in size and wattage 
rating 

You'll find complete specification data 
on these larger miniature resistors in 
Ward Leonard's information-packed Cat- 
alog 15. (Complete data on the 3-watt 
unit will be found in Catalog 15, Sup 
plement B.) 


WARD LEONARD CATALOG J5. Sixty-five pages 


of data he Ip you select the right resistor for 
uw job 


And big ones, too! 


Ward Leonard Vitrohm resistors are 
available in stock sizes up to 200 watts. 
Similar 550 watts are 
made on special order. You'll find these 
power resistors in a wide variety of 
mounting styles and types, tapped, un- 


resistors up to 


tapped and regular or non-inductive 
wound, described in our big Catalog 15. 
Write for your copy today 


WARD LEONARD 


(‘ELECTRIC COMPANY 
| 34 SOUTH ST., MOUNT VERNON, MW. Y, G 


PRoLL- E rginteud Cortiols Since (892 
| RESISTORS » RHEOSTATS - RELAYS - CONTROLS + DIMMERS 


6.9 


261 





ALL GRADES 


gesinite 
ie CTT TLC 


Approved 


approved VINYL 
Approved 


approved INSULATION 
roved 

nse SLEEVING 

approved = 


approved 


ny Approved 
Approved 


ST 
~ ha 


- \ jose 
, get eral pulp 
Grade 4 
Grade ° 
not require 


perature 


oh ten »(j 
mig" requi 


4 Cal \ 


FROM STOCK: 


One source — ready availability for all grades of MIL-I-631C vinyl 


insulation sleeving with just two Resinite materials EP-69A* and 
Hi-Heat 105A* *"A" stands for fungu 


and flame resistance 


EP-69A provides a working temperature range from —48 C to 
90°C and a dielectric strength of 750 volts’ mil. It is corrosion, 
fungus, oil and flame resistant 


HI-HEAT 105A provides a working temperature range from 


21 C to 105°C and a dielectric strength of 1000 volts/mil avg 
It is fungus and flame resistant and highly resistant to cut-through 
and oil 


For full information, call your Resinite representative, or write for 
samples and performance data 


EXCLUSIVE RESINITE 


SOFT-WOUND SPOOLS 
DELIVER FULL ROUND SLEEVING 


ype 


RESIN INDUSTRIES, Santa Barbara, California 
A subsidiary of THE BORDEN COMPANY 


encloses heavy tungsten anodes. Con 
tacts are totally enclosed for safe op 
eration in explosive atmospheres. Prin 
ciples of operation and application 
data are provided Ebert Electronics 
( orp. 
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INSTRUMENTS FOR ANALYSIS, CON- 
TROL, AND DATA PROCESSING —Typi 
cal of the wide range of instruments 
described in an illustrated 32-page 
catalog are digital voltmeters, ampli 
fiers, galvanometers, and recording 
oscillographs. Additional listings pro 
vide data on vibration-measuring equip 
ment, vibration pickup, and such sys 
tems as the Sadic which converts quasi 
static analog voltage from numerous 
sources to three-place decimal digital 
quantities accurate to | part in 1LOOO 
Consolidated Electrodynamics Corp 
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CIRCUIT BREAKERS —Six-page bulletin 
describes a line of circuit breakers in 
cluding manually and electrically op 
erated models. Included are switch 
board breakers, individually enclosed 
breakers and enclosed drawout units 
I-T-E Circuit Breaker Co 
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PROXIMITY SWITCH--A magnetic de 
vice with no moving parts, new prox 
imity switch, Model T-271, is designed 
for applications where it is desirable 
to detect the presence of a ferrous ob 
ject without requiring physical contact 
The detection is accomplished by the 
object’s passing through the magnetic 
field set-up directly in front of the 
switch’s sensing end. No shielded leads 
required; unit can be energized from 
115-volt 60-cycle power source. Details 
are provided in a two-page bulletin 
Doelcam, A Division of Minneapolis 
Honeywell Regulator Co. 
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TIMERS AND COUNTERS -Sinvle-in 
terval reset timers; delay timer for 
short intervals; repeat-cycle timers; 
and impulse-type counters are among 
the units described in an illustrated 8 
page bulletin. Text and illustrations 
also provide data on unidirectional 
motors, reversible motors, and timer 
enclosures. Eagle Signal Corp 
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RADIATION SHIELDING WINDOWS 

Graphs, charts and sketches help ex 
plain shielding, transmittance and 
radiation darkening characteristics of 


company’s 2.7, 3.3. and 6.2. density 
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‘Trangitron 


SILICON 
VOLTAGE 
REGULATORS 


Maximum Maximum 
Voltage Average Current Dynamic 
Range ma Resistance 
(volts) ot 25°C ot 125° ¢ (ohms) 


Transitron’'s silicon voltage 
UP TO 50 ma ‘ 4.3 50 ] 
5.2 40 
6.2 30 
7.5 25 
9.0 20 
11.0 17 
13.5 14 
17.0 12 


55 
20 regulators (sometimes called Zener 

10 diodes) are constant voltage elements 
20 


70 
100 rhey provide excellent regulation and 


for control and similiar circuitry 


120 Stability over a wide operating range 
200 


Nyro a OO OO 


a os 


Through improved thermal design, each 
of the three regulator series will 

UP TO 150 ma give high load currents in the 
smallest possible size. The 
subminiature glass types, for example, 
provide twice the current in less 
than half the size of conventional 
regulators. High power types can be 
used to simplify circuits and 


eliminate amplification stages 


UP TO 2 AMPS 


Inquiries are invited on higher 
voltage regulators, and precision, 
temperature compensated voltage 


reference elements 


@oannrnn wh 


SEND FOR 
BULLETIN TE 1352 


Trangitron 


electronic corporation wakefield, massachusetts 


—— & GQ — -<— -q By 


Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers 





! | New ULANET FM Thermostats | 
| protect and control machines, | 


| equipment and processes = | 


Mountings 
to meet all 
requirements 


affected by 
pressure on Auter shell 
SPECIAL HIGH TEMPERATURE 


STRAIN RELIEF PROTECTED 
LEAD WIRES 


Rapidly respond to extremely close 
temperature variations in: 


LIQUIDS, SOLIDS, GASES, 
HEATED SURFACES AND 
AMBIENT TEMPERATURES 


RATING 
1200 WATTS 
115-230 VOLTS ac 


TEMPERATURE 
RANGE 


0° to 600% f 


Iwo of the exclusive features of the 


Ulanet FM Thermostats are 


1. The complete lack of reliance on the 
expansion of the outer shell for make 
and break of contacts. This permits 
greater mounting flexibility 
dom from erroneous Operation when 
clamped or when slight pressure might 
be appli d to the outer she ll during use cif 


and free 


@ EASY TO ADJUST OR SET BY ACCES- 


SIBLE SELF-LOCKING ADJUSTMENT 
SCREW 


@ VIBRATION AND SHOCK RESISTANT 
@ COMPLETELY SEALED 
@ PROVED IN SERVICE 


Lead wires are mechanically strain 
relief protected to prevent external 
movement of the wire from being trans 
ferred to the contact members in the 
ene losure 


The relatively low cost and stamina of 
these units merits your immediate fur 
ther investigation. Ulanet engineers 
will be glad to consult regarding spe 
applications 


RUGGED...SENSITIVE... COMPACT 


EO Years Heat Control Experience 


“3 
GEORGE ULANET 


ELECTRIC HEAT CONTROL 
ENGINEERS 


COMPANY 


Thermostats, Thermal Timers 


420 MARKET ST. 


shielding glasses. The optical quality 
of the glasses gives excellent visibility 
while providing maximum shielding in 
minimum thicknesses. Corning Glass 


Works 
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ELECTRICAL CONTACTS AND RIVETS 

Three hundred standard electrical 
contacts and rivets, available in a wide 
range of precious and base metals, are 
described in an illustrated four-page 
brochure. Contact material may consist 
of silver, gold, platinum, palladium, 
brass, steel, aluminum, copper and 
other materials. Variations of standard 


| sizes are available on short notice 


Many cold-headed = specialties are 


| also illustrated. Deringer Metallurgical 


Corp 
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METER-RELAYS FOR AUTOMATIC 
CONTROL -Forty-page catalog, No 
1B, is devoted to meter-relays, which 
are indicating meters with built-in re 
lay contacts. One contact is carried on 
the moving element of the meter: the 
other, on a semifixed pointer which can 
be rotated about the same axis as the 
moving element. Additional informa- 
tion on principles of operation and 
circuitry are provided as well as stand 
ard specifications. Assembly Products 
Ine 
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FIRE RETARDANT POLYESTER CLASS 
MAT LAMINATE. —-T'wo-page data sheet 
provides physical and electrical prop- 
erties of a fire-retardant polyester glass 
mat laminate with a flexural strength 
of 29-700 spi and a tensile strength of 
16,700 psi. Dielectric strength (per 
pendicular to lamination, short time 
volts per mil) is 492. Insulation resist 
ance is 19 megohms. Also available is a 
data sheet listing properties of a gen 
eral-purpose polyester glass mat lami- 
nate. Bigelow Reinforced Plastics, Div 
of Bigelow-Sanford Carpet Co., Inx 
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REPULSION-INDUCTION MOTORS 

Single-phase, repulsion-induction 
(buried bar) motor is deseribed in 
Engineering Data Bulletin SDA-163-A 
The motor is produced with ratings 
from “4 to iy hp; 1150 to 1750 rpm; 
60-50 evcles and 115-230 volts Avail- 
able are drip-proof, splash-proof and 
totally enclosed models. Bearings are 
sleeve or ball as required. Applications 
include air compressors, hoist and gen- 
eral farm equipment. Advantages in 
clude high power factor and low cur 
rent: no centrifugal switching or short 


circuiting mechanism; and suitability 
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STABILINES type T (‘Tubeless Magnetic) 
og oO T B E are the newest automatic voltage 
U Ss regulators offered by The Superior 


to replace “a Electric Company. Without tubes, 


moving parts or transistors, the Tm’s 


provide constant voltage regardless of 
ae oO Y cae A ad Ss 4 Ss ¥ © ~ Ss line or load changes. Where failure at 
any time under the most adverse 


N Oo ™m ov a N SG PA RT gS operating conditions cannot be tolerated 


or where maintenance is not a possibility 


to wear out for long periods of time, a STABILINE 


type TM 1s a necessity. 


STABILINE’ 


(Tubeless Magnetic) 


FOR UNATTENDED LOCATIONS a STABILINE TYPE TM CHARACTERISTICS 
4 


INPUT: 95-135 volts, single phase on nominal FREQUENCY: 60 cycles * 5% 


115 volt types WAVEFORM DISTORTION: 4% 


¢ Remote installations 195-255 volts, single phase on nominal 23 RESPONSE TIME: Less than \/ 
7 volt types 


« Microwave relay stations 


dinary line and/or load ct mae f 
OUTPUT: Adjustable 110-120 volts on nomina conditions of line and load changes, maximum 
FOR CRITICAL APPLICATIONS 115 volt types seeperne time te 7.8 seconds. (Resseme Hale le 


Adjustable 220-240 volts on nominal 2 measured fr the tie , ition of transient 

c to the time whe olta s within an 
« Where sudden need for tube replacement : volt types 7 rd es r prey w and 

remains within rated lin 
1 volt band for line voltage va 
can be costly (at a critical time in a proc ACCURACY: a : . ; 
, F y on ations and/or load magnitude and powe LOAD: Available in ) and 5.0 KVA ratings 

ess) or impossible (at an unattended factor changes POWER FACTOR: 


location) 


Where conditions cannot tolerate moving 


parts : THE SUPERIOR ELECTRIC COMPANY 


811 MIDDLE STREET, BRISTOL, CONNECTICUT 
Be sure to see SUPERIOR ELECTRIC'S a 
Se shil> Tidanlncs chien ih ha | = Please send STABILINE Bulletin S157 
iaudlieaian Have your representative call 


Branch Offices: Los Angeles, Califorr 


Colifornia « Toronto, Ontario, Conoda ami, Name 
Florid ¢ Chicago, Illinois © Baltimore, Maryland 


Detroit, Michigan « New York, New York * Cleveland, Company 


Ohio + Dallas, Texas * Seattle, Washington 


Address 


City Zone State 


*Trademark Reg. U. S. Pat 





MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 


models and a minimum of 20 


to 1 in others 


ne ad VAR 9 0 oka 
Cee we td 


delet ee 


Qin OALOHM.... minidtune but 


You can depend on 


TYPE RH 


Riles: 


~ 


MINIATURE POWER RESISTORS 


For all appheations where the equipment must survive 


the most evere environmental hock 
ndition 


rrvuctit mud temperature ce 
Smallest in size, completel 


terminal ilicconne tled in 


vibration, hu 


welded from terminal to 
a die-cast black anodized 


tluminum housing and mounts on sub-panel for max1 


mum heat dissipation: timpervious to moisture, salt 


hon apor and ise 


Three wattage ranges: RH 
RH-50, 50 watts; RH-250 


25, 25 watts 


250 watts 


e Temperature coefficient 0.00002 Dey 


e Ranges from 0.1 ohm t 


: depending on type 
| e ‘Tolerances OO 


Oo} | 


» 000 ohm 


Contorm to applicable JAN and MIL Specitication 


| 


Write for Bulletin R-21-8 


DALE PRODUCTS, INC. 


Phone 2139 
1306 26th Ave. 


Columbus, Nebraska, U.S.A. 


Export Dept : 
Pan-Mar Corp 
1270 Broadway 
New York 1, N.Y. 


in Canoda: 


Charlies W. Pointon, Utd. 
6 Alcina Ave., Toronto 


for low-voltage conditions. The Peerless 
Electric Co Motor Div 
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THERMISTOR-ACTUATED MODULAR 
TEMPERATURE CONTROLLER. -Litiliz 
ing the temperature-resistance property 
of thermistors, as well as an “electronic 
building block” concept of precision 
control, series 53000 unit thermistor 
controller makes possible highly a 
curate temperature control in a variety 
of equipment and systems. Thermistor 
sensing elements permit control as 
close as 0.25 per cent of seale range 
Bulletin MC-133 provides the neces 
sary data. Fenwal Ine. 
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PHENOLIC MOLDING COMPOUND 
Automatic molding applications of one 
stage phenolic molding compound, G-E 
12902, are described in a product bul- 
letin, CDC-324, A second bulletin, CDC- 
326, points out that versatility, finish 
and cure are outstanding characteristics 
of both general purpose phenolic mold 
ing compounds 12920 (black) and 
12921 (brown). Chemical Materials 
Dept., General Electric Co. 
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COLORED BINDING POSTS Five dif 
ferent methods of connection is one of 
the advantages that Bulletin BP656 
points out for 5-way binding posts 
available in five colors. The 30-amp 
current capacity and 1000-volt working 
voltage rating satisfy a wide range of 
ipplication needs. All metal compo 
nents are recessed for protection of 
user and instrument. Complete insula 
tion is among other features reviewed 
in text and shown pictorially. The 
Superior Electric Co. 
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ENCAPSULATED RESISTORS —Lise of 
the same special formulation for both 
bobbins and encapsulation said to re 
sult in a low coefficient of thermal 
expansion and minimum internal 
strains for a line of encapsulated resis 
tors described in Bulletin LC-1030B 
The wire wound fixed resistors are 
available in several series, including 
the LOO series designated for operating 
in an ambient temperature range from 

65 to 100 ¢ The 200 series is de 
signed for 65 to 125 ¢ operation 
Cinema Engineering Div \erovox 
( orp 
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D-C MOTORS. -Having ratings from 


through 200 hp d-c motors are avail 
able in shunt and = stabilized shunt 


wound, compound wound, and series 
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A custom moldectt 
Pproauct or syivania's 


4-way service 


Plexiglass Magnifier 
Lens calls for 


close tolerances 


Key feature in new anti-freeze tester 
made by E. Edelmann & Co. is the 
“magic eye’ magnifier lens which pro- 
vides easy readings under all lighting and 
weather conditions. 


Eich quality custom molding to meet critical parts 
problems, such as the “magic eye’, is an important 
part of Sylvania’s four-way service to designers. 

It took a qualified molder though, to 
maintain the high level of quality dictated 
by this part's function, It had to be kept 
free from bubbles and blemishes. Mount- 
ing hole tolerances were held to * .003. 
Flat surface was controlled to within .010 
T.LR. and the part was annealed to 
insure flatness over an extended shelf life. 


Sylvania’s Parts Division also offers you complete 
facilities for metal parts ranging from wire forms 
to deep drawn eyelets; plated and clad specialty 
wires; and special components. 

For the complete story, write for the Portfolio 
of 4-way Service to Designers. The “magic eye” was molded of Rohm 


& Hass methyl methacrylate on a 12-0z., 
Reed-Prentice press. 


yy PARTS DIVISION 
Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


a4-way 


service 
METAL ELECTRONIC 


STAMPINGS COMPONENTS from 


one source 





wound types in eight different enclos- 
ures. Motor-generator sets with ratings 
through 200-kw output are also de 
i = ribed Ine luded is a culaway view ot 
q ways one of the motors showing end brack 
ets, bearings, commutator, windings 
on f commutating poles, and other design 
e eader details. Ventilation system operation is 
described in text and illustration 
Ty Allis-Chalmers Manufacturing Co 
ee! re | ways Circle No. 142, Reader Inquiry Service Cards 
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AIRBORNE HYDRAULIC RELIEF 
VALVES—-Four-page illustrated catalog 
No A5212 de scribes a new series of 
airborne in-line relief valves; contruc- 
tion features are illustrated with a 
cutaway type drawing. Typical test 
performance curve is included, as well 


Engineered Economy Iron Cores ee 


tailed dimensions for the full range of 


available valve models Stressed are 


originated by such advantages as excellent “flat” 


e performance with negligible hysteresis 
Ke d C é high sensitivity, and minimum pressure 
u 10 ores, nc. sag at high temperature. Vickers In 

Div. of Sperry Rand Corp 
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ANALOG COMPUTER 16 page bro 
hure (Rico No. 108) illustrates and 
describes design features of the 400 
Series REAC analog computer. Fea 
tures include: modular building block 
construction; time-scale check system; 
plug-in servo padding turrets and 
iutomatic recording of recorder cali 
bration data. Other design features in 
clude servos with a 55 eps bandwidth 
and an amplifier combining lower 
*trademark , rhe quiescent current and high power out 
put with excellent stability character 
istics. Construction details of other 


components are ilso reviewed. Reeves 


* the leader in quality Instrument Corp 


i z . 2 o 4 ee Se i 
* the leader in price * the leader in engineering ee piece no rn cones 


* the leader in volume * the leader in design 


Just a few short years ago, lron Cores cost over 100% more than at the present LINEAR AND NONLINEAR POTENTI- 
time. This has been achieved by the creation of our line of ENGINEERED ECON OMETERS | he 3 and 10-turn precision 
»>« =» , 


OMY" IRON CORES which enables us to reduce the amount of your minimum 
nventory through guaranteed immediate delivery service this has been linear and nonlinear potentiome ters 


2 
achieved by the new use of automation which enables us to cut costs described in technical bulletin 63, have 


and pass these savings on to you this has been achieved by a4 maximum operating temperature of 
100 ¢ Also available—and described 


in technical bulletin 64—are the Series 


more efficient production methods, which reduce processing 


and material costs which again means savings to you 


13-100 single-turn continuous rotation 

potentiometers for a temperature range 

from »5 to 100 C. Size: 16 in. diam 

Now, you can select from over by es in. length beyond bushing 

19 types of ENGINEERED ECONOMY’ Torque is as low as 0.5 oz-in. standard 

IRON CORES which do the job of over | TTT or specials according to JAN-R-19 
tom-made cor at stock prices. We invite your inquiry Electromath ¢ orp 


A A i Circle No. 145, Reader Inquiry Service Cards 
Also, custom iron cores to your specifications. preceding back cover 


{ re , . FLUORESCENT LICHT BALLAST —The 

' ‘ 133 4 six sections of 16-page catalog, “Sola 

fp fetavia) Fluorescent Ballasts,” provide technical 

9540 Tulley Avenue Oak Lawn, Illinois data on electrical and mechanical re 
quirements; development and testing; 


Co iaht 1956 
ee electrical and mechanical specifications 
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a 
“mi poun ve 


RIGHT FROM THE START! 


CHASE DRY-ROLLED BRASS & COPPER 


What an amazing timesaver! Wonderfully smooth Chase Dry-Rolled 
strip forms as quickly and easily as ordinary quarter or half-hard 


strip. Yet. parts are so mirro! bright that regular buffing operation 


can be slashed—sometimes even eliminated! 7 
Chase Dry-Rolled brass or copper strip is actually burnished at 
the mill, by super smooth rolls. It's a sper ial finishing process that ° 


can be applied to many of the Chase alloys you regularly use. 
; BRASS & COPPER CO. 
Vo extra charge for Chase Dry-Rolled strip! That's why itll pay WATERBURY 20. CONNECTICUT 


you to call in a Chase representative to talk over the use of this SUBSIDIARY OF KENMECOTT COPPER CORPORATION 


cost-cutting metal. Call today! 


The Nation's Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orieans New York Philadelphia Pittsburgh Providence Rochester St.Louis Sanfrancisco Seattle Waterbury 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 269 





6700 SERIES 400 CYCLE TIMING MOTORS 7008 SERIES 400 CYCLE ELAPSED TIME INDICATOR 


HAYDON counr'rien 


i split seconds or minutes and hours - dependable accuracy is 


essential to highest performance and to the safety of plane and crew. 
Designed and developed specifically to provide the precision time measure 
ment essential to sky-blazing progress, HAYDON 400 cycle timing devices 


are tested and proved by thousands of hours in the air. 


Included in this compact, rugged line are: 6700 Series Hysteresis-Type 
Timing Motors, 7008 Series Elapsed Time Indicators, 5103 Series Time Delay 
Relays, HAYDON d-c motors include: 9200 Series, calibrated and uncali- 
brated; 9250-F Series with RF filter. 


If your performance goals demand precision time control . .. COUNT ON 


HAYDON. Call in the nearby HAYDON Field Engineer; write for his name 


and for informative catalogs on HAYDON Timing Motors and Devices. 


* Trademark Reg. U.S. Patent Office 


HAYDON 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORPORATION 


cee eens | HAYDON Manufacturing Company, Inc. 
TIMING incton, ¢ 


2535 ELM STREET, TORRINGTON, CONN. 


and wiring diagrams for indoor and 
outdoor ballasts for various types of 
lamps, and a picture-story account of 
the production of makers of ballasts 
Publication designation is Bulletin FI 
217. Sola Electric Co. 


Circle No. 146, Reader Inquiry Service Cards 
preceding back cover 


DEPOSITED CARBON RESISTORS [x 
posited carbon resistors, now available 


in three sizes, described in Bulletin B 


th. Ratings of 1% 


available. The resistors, consisting of a 


1 and 2-watt are now 


pure crystalline carbon film bonded to 
specially compounded ceramic cores 
are designed to meet specification MII 
R-10509B. Applications include critical 
computer circuits and similar applica 
tions where stability over long periods 
of time is important. Bulletin B-8b, con 
sisting of four pages, provides the re 
quired data 
Co 


International Resistance 


Circle No. 147, Reader Inquiry Service Cards 
preceding back cover 


ELECTRONICS PARTS AND EQUIP- 
MENT. Over 27,000 items are listed in 
a $56-page catalog of a distributor of 
electronic parts and equipment. De- 
tailed listings are provided in catalog 
160 on standard and special-purpose 
electron tubes, test instruments, voltage 
stabilizers and transformers. Additional 
pages are devoted to presenting data 
on resistors, capacitors, printed circuit 
components, transistors, rheostats and 
relays. Additional descriptions in text, 
tables and illustrations of photoelec tri 
sockets, power 


Allied Radio 


components, counters 
supplic s and other units 
( orp 


Circle No. 148, Reader Inquiry Service Cards 
preceding back cover 


POLYVINYL-INSULATED 
COUPLE EXTENSION WIRE 


tion SOO2-] describes moisture-resistant 


THERMO- 


Specihica 


and flexible polyvinyl! insulated thermo 
available in 14 
Each conductor 


couple extension wire 
16 and 20 gage sizes 
is separately insulated with a 0.015 in 
wall of polyvinyl; then, both are laid 
parallel and wrapped together with an 
idditional 0.020 in. jacket of the same 
material, Characteristics of polyvinyl! 
insulation are discussed including the 
fact that it will not support flame. Data 
on color coding and other pertinent ir 

formation are provided. Industrial Diy 

Minneapolis-Honeywell Regulator Co 


Circle No. 149, Reader Inquiry Service Cards 
preceding back cover 


INDUCTION MOTOR Large 


two pole 
squirrel-cage induction motors, 900 hp 
ind larger cle signed to meet require 
ments of high speed drive ire the 
subject of Bulletin O5SB8123A. Con 
struction details discussed include a de 
cription of the motors spiral ventila 


tion system as well as of measures 





Pat Guliano, Design Engineer at the Liston-Becker plant, Beckman Instruments. !nc 
Springdale, Conn., gives some ‘reasons why’’: 


“Many of the gases examined by our infrared an- There is a large assortment of standard and special 
alyzers are flammable. We use Crouse-Hinds explosion housings. We like 
proot ¢ ondulets as a built-in feature of our highly 


sensitive instruments to protect chemical 


the implified construction which 


provides easy acc ind ple nty of room for repan sand 


and in alterations. We know our customers like it, too 
dustrial plants medical and expe rimental laboratori¢ . There are more than 15.000 item li ted in the Con 
and many other users, against explosion 


dulet Catalog: conduit fitting plugs and rece ptac le 


‘We have settled upon Crouse Hinds explosion- motor controls, lighting fixture switche hundreds of 


proof Condulet equipment for many reasons others, both explosion-proof and conventional. Make 


your election vith « nfidence You get the be t when 


explo Ion proof ( ondulets by safety men eve rvwhe re you ve t ( ondulet 


@ Our distributors have the CRO USE-HINDS « : 
facts. Or contact a Crous« ‘> 


Hinds Office below. 


“First, of course, is the universal acceptance of 


Main Office and Factory: Syracuse, N. Y 


Crouse-Hinds Company of Canada, Ltd.: Tor 





taken to achieve quiet operation. All 


. . ms of § anc ove are 
Capitol Products Co., Winsted, ratings of 900 hp and above are fur 
Conn ome Trig le plated (¢ per nished for forced-feed lubrication, with 


nickel-chrome) steel toaster shell ring-oiling also provided for limited 
serous emergency operation. Typical enclos 
1 buffing. Result: increased ures are shown and application infor 
lawne saiarte mation provided. Allis-Charlmers Man 

jects 


ufacturing Co 


eliminate: costly and danc 


Circle No. 150, Reader Inquiry Service Cards 
preceding back cover 


LIQUID ROSIN FLUX —-Two-page tech 


r 


Century Enterprises, Inc., New . nical bulletin No. 3 deseribes and lists 
York City — Fryer vr 


! 
pper steel red 


properties of No. 135 liquid rosin flux 


| 
(nonactivated). The flux is a homo 


for eliminates pos peneous solution of pure water white 
reased prod rosin in a medium boiling solvent 
fewer rejects Applic ations include printed circuits 
ind hermetic sealing. It may also be 
used for tinning. The flux residue is 
noncorrosive, nonconductive, and non 
hygroscopic. Alpha Metals, Inc 
Circle No. 151, Reader Inquiry Service Cards 
Marlun Manufacturing Co., ee 
Woodside, Long Island — Chrome 
steel rotisserie shell eliminates EMBOSSED PATTERN METAL — Pattern 
post-plating operatior > characteristics and data on CroRoto 
90% in prod tior sts embossed pattern metal are provided 
in an illustrated brochure indicating 
the wide choice of design patterns and 
stressing visual appeal and greater 
strength and rigidity provided. Stock 
and special patterns are available 


Data are provided on perforated ma 
terial, finishes, and color. Most patterns 


are available on all ferrous and non 


ferrous alloys CroRoto Embossed Pat 
CAN YOU AF D ——_| senha i of Coane i 
a Circle No. 152, Reader Inquiry Service Cards 
preceding back cover 


If you're plagued by a high serap factor due to post plating SILICON POWER RECTIFIERS Avail 


buffing and excessive handling of plated metal components, check ability of a complete line of silicon 


the advantages of pre-plated Nic keloid Metals. These modern finished 


rectifiers in production quantities is 
raw materials have brought new methods of produc tion to the appli announced in Bulletin SR-A, which also 


contains brief specifications on types 
ance industry in a wide range of cost saving application toaster! I I 


now available for low and medium 
hell rotisserie bodies, fryer Wwrap-arounds lot plates heating power applications. Features include a 
element covers and decorative trim 


wide temperature opening range (—-95 
Nickeloid Metal help reduce rejects because they eliminate three to 150 C ambient); storage tempera 


ture range ol 5 to 170 C: and a 
production steps— plating cleaning, bufling; minimize handling oper = 


wide range of voltage ratings (indi 
ations—the plated part moves from fabrication right into assembly Re ca Meee ie MR he sates 
than 8,000-volts) The rectifiers can 


Remember, too, that in most cases Nickeloid Metals fit right into handle up to 1.25 amp d-c output cur 


and the metal, itself, is durably, uniformly pre plated 


rent per junction. Available are her 
standard produc lion tee hnique : require no extensive re tooling or 


metically sealed pigtail or stud-mounted 
Spec ial handling I or evere forming ope rations use Nie ke loid Metals 


constructions. Additional data cover 
protected with Mar-Not, a protective coating that peels off 


both silicon rectifier stacks and cart 
ridge silicon rectifiers. International 


CHROME NICKEL, COPPER OR BHA FINISHES ON BASE METAI Rectifier Corp 
STEEL, ZINC, COPPER, BRA AND ALUMINUM HEETS, COILS AND STRIPS Circle No. 153, Reader Inquiry Service Cards 


preceding back cover 


More Than a Metal — It's a Method! 
VOLTAGE STABILIZING TRANSFOR- 
Send ter Feee rr MER —Designed for instantaneous volt 


s er-Selector 7 : age stabilization within + 1 per cent 
TOS airs or 


under common fluc tuating voltage 
Handy slide-chart gives specifications 
SINes S000 finishes and typical uses for Nickeloid supply conditions, the voltage stabiliz 


Metals Contains 8 metal somples ing transformer described in publica 


AMERICAN NICKELOID COMPANY |, GPASI54C | are single-phase 


standard units. Pointing out how the 


Peru 3, IIlinois voltage stabilizing transformers func- 
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NEW CONTROLLER LINE 
ADAPTS 9/6 WAYS 


Fenwal Announces 
Low-Cost Temper- 
ature Indicating 
Controllers 


ASHLAND, MASS Fenwal 
Inc., has announced here that tailor 
made, accurate, low-cost temperature 
indicating controllers are now avail 
able from stock. 

failor-mades from stock are made 
the development of the 
Fenwal Series 541 The 
Series 54138 a line of 


matched temperature indicating con 


possible by 
new line 


standardized 


troller parts which can be combined 
easily in 576 ways 


combination 


Krom these po siblé- 


come countless 
problems. <A 


user lists the characteris 


perfect solutions ™ 


temperature control 
prospective 
tics of the ideal temperature indicat 
ny controller for his particular opera 
tion, and Fenwal assembles an instru 
ment with those characteristics from 
parts in stock. 

No matter what 


the result 


combination 
chosen, is a rugged, accu 
rate, compact and easily maintained 
unit in a shock-proof, splash-prool, 
dust-prool The 
available in colorsto match any equip 
be installed 


and calibration are so 


housing housing 1s 
- - 


ment in which it may 
Installatior 
technicians 


simple that instrument 


and laboratory procedures are un 


necessary. And, after installation, all 
normal temperature adjustments are 
external 


\ 


‘Oo matter what combination is 


chosen, the resulting instrument is 


accurate to within one per cent of 


scale. The accuracy is long lasting, 
with few moving parts and no internal 
gears. Simplicity of design brings the 
wear factor close to zero. 

Series 541 offers single or double 
circuit control. There is a choice of 
four different long-life snap switches, 
with ratings up to 20 amps, 250 volts, 
A.C. These switches, singly or in 


combination, can provide a_ wide 


READER INQUIRY SERVICE CARDS 


PRECEDING 


One of Fenwal’s new Ser Al, 
circuit model which hi: 


ite two 


bulb 
nap Wil 


eparate circu at the pre-set t 


variety ol 
Three 


operating Characteristic 
stainless steel bulb types 
available at no 


increase in price to 


meet space or process requirements 


Capillaries and bulbs are corrosion 
proof Capillaries are swivel-mounted 
to protect them from breakage 
There is a choice of three tempera 
ture ranges 150° to 200°F, 50° to 
400 F, or 50 
tigrade equivalents. Special 
are available on request. 
The control 
subjected to 


to 700°F, or their cen 
ranges 
mechanism may be 
temperatures up to 
150°F, and is ambient compensated 
from 50° to 150°F. 


BACK COVER 


controller Vhoto show 


it setpoint indicator, that actu 


Write to Fenwal Incorporated, 11] 
Ashland, Mas De 


made 


asant Street, 

the tailor temperature 
that would fit 
our operation perfectly. Chances are 


that tne 


ating controller 


excellent tailor-made can 


be your atl savings never before 


po sible 


CONTROLS TEMPERATURE 
... PRECISELY 





tion, the sixteen-page booklet also 
points out sur h advantages as simpli 
fication of equipment, design and use 
in dielectric heaters, photoelectric 

tems, motion picture projectors, eles 


tric furnaces and a wide range of other 


tl Mu industrial, communication and military 
awe equipment General Electric Co 
Circle No. 154, Reader Inquiry Service Cards 


preceding back cover 


EPOXY RESIN PROPERTY CHART 
FOR ELECTRONIC SYSTEMS Physical 


epoxy resin ystems are listed in a 


and electrical data on 2 


ede seccinie bu Minin chart on typical physical and electrical 
m © w 
Pp y Elgin's ne properties of Epocast electrical insu 


NEOMITE RELAYS ih lating materials. Included for the first 


time on the chart is a one-component 


How can you shrink the size and ‘ tien ; "tis ar er wsteacteg ale 
weight of the complex electronic st oe } “wp hard ae r 
“brains” so necessary in modern in- a oe ora se 3 "FE a PL ‘ fe 
dustrial and defense equipment? a eer =o et 
Eigin provides the answer with new " C No. 155, Reader | s Card 
watch-precision NEOMITE Relays re préceding back cover 

. + « the world's smaliest, requiring 

only 100 milliwatts to open and 
close electrical circuits. Write today 
for complete information. 


ELECTRON-TUBE SELECTION CHART 
‘Quick Selection Chart) for G-l 
Series-String Receiving Pubes” has 


been revised to include both 600 and 


SPECIFICATIONS 
Contacts: Arrangement: 1 Form “C 


SPDT) Rating: 28 v DC, at 250 ma 
Resistive Load 


150-milliamp controlled heater warm 


up = tube The chart ETD-1163-( 
classifies 52 tube types in the 600 
milliamp series and 24 types in the 
Contact Resistance: 03 ohms maxi- 150-milliamp series 
mum, .05 ohms after 1,000,000 operations 
at Specified Load 


according to ele 
ments, typical service, heater voltages 
and maximum ratings. Average char 
Coil Operating Specifications: Pull-in: : wteristies are also listed. The recently 
1 MA or less, Drop-Out: 30 to 60% of 4 : : ’ developed 450-milliamp heater types 
Pull-in, Coll Resistance: 2000 Ohms ‘i 
» 10% at 20°C. Operating Voitage: 18 
to Hv OC 


are intended for medium-to-small-size 
series-string TV receivers General 
Klectric Co 


Vibration Resistance: 10 G, up to Circle No. 156, Reader Inquiry Service Cards 
500 cps preceding back cover 


Shock: 50 G, without damage 
IRRADIATED POLYETHYLENE Irra 
ae rs thene irradiated polyethylene is des 
ribed in a twelve-page technical report 
CDD-1-2, as an insulating material com 
bining overload protection with the 
excellent electrical and physical proper 
ties of conventional polyethylene. Other 
properties include moisture and chemi 


cal resistance, suitability for encapsula 

ACTUAL SIZE 

eaten 8.00r « Performance characteristics, typical 
x 

0.530" high. applications and techniques of use are 


among other subjects under discussion 


tion applications and thermal stability 


AVAILABLE COIL RESISTANCES 


General-purpose grades are available 
50, 200, 500, 1000, 2000 Ohms 


in tape or film form. Chemical Develop 
ment Dept., General Electric Co 


Circle No. 157, Reader Inquiry Service Cards 
ELECTRONICS DIVISION Seater 


WATCH DMPA 
BOOT HATONAL OT EXTRUDED METAL AND ALLOY TUB- 


Elgin, IIlinors ING AND SOLID SHAPES -High-alloy 

ind stainless steels, as well as nonfer 

Sales representatives in pa! Cea rous metal tubular and solid shapes are 
ubject of six-page folder, TB-413 
Facilities for produ tion of tubular and 
solid shapes are described and—by 


means of diagram the | me-Sepour 





WHAT’S BEHIND THE NAME 


Qu, 
Aly Ty Cony 
RO, 


Everything that means better insulation! 


@ What explains the increasing trend toward Irvington as the single 


source for a complete line of flexible, electrical insulations? Simply 


this: there’s more behind your Irvington representative. In his current 


Irvington line he can show you the right type of insulation—Class A, 
B, or H—for most design needs—for insulations that fully meet NEMA 


standards. Or he can act swiftly to bring you Irvington coated mate- 


rials that meet the even more rigid specifications you may require 


For behind this man and his technical knowledge of the wide, com- 


plete range of coated products is the factor of Irvington leadership... 


in modern coating and processing equipment. 


..in technical skills...in 


quality control from raw materials through finished products. Since 


1905 Irvington research has led in meeting and anticipating each new 


demand or requirement of our industry. You address yourself to all 


these factors—and more, when you talk to your Irvington man. 


Flexible Electrical insulations 
Coated Fabrics and Papers 


LOOK TO Varnished Cambric and Glass Cloth 
IRVINGTON Silicone and PTFE Coated Glass Cloth 
FOR: Varnished Papers, Silk, Rayon and Nylon 


Laminated and Coated 
Slot Insulations 


G BACK COVER 


Tubings 

Extruded Plastic 

Varnished Tubings 

Silicone Rubber Coated Glass 
Tapes 

Vinyl 

Varnished Cambric 

Silicone Coated Glass 


insulating Varnishes 


IRVINGTON ? 


Meets Military and 
Commercial Specifications 


@ Irvington’s Temflex 105 helps put 
your product in the strategic posi 
tion of meeting both government and 
commercial insulation re quirement 
This versatile, flexible plastic tubing 
meet Mil-1-631-C pecihcation = 
far exceeds it!) Temflex 105 is OPL 
and UL approved as a 105° C. tubing 
Improved heat deformation qualitice 
and resistance to “cut through” give 
ou 20% greater strength over older 

pes. Self-extinguishable and fungu 
resistant Temflex is produced by 
Irvir Plastics Department in all 
tandard colors to fit all standard wire 
izes. Send for literature and sample 
"Reg. U.S. Pat. Off 


IRVINGTON 


LET 





Wiat| Centrifugal 
Peau Blowers 


quickly dissipate heat from 


tubes, circuit components, 


other enclosed equipment 


gem 


powered with Barber-Colman 


permanent magnet d-c motors 


Having heat problems with electron 
tubes and other circuitry equipment 
mounted in confined enclosures? In 
stall Barber-Colman permanent mag 
net centrifugal blowers for quick, de 
pendable heat dissipation. Air volume 
for a typical unit is 20 clm at O stati 
pressure and 70°F. Voltages range 
from 6 to 115 volts d-c. Units avail 
able for either clockwise or counter 
clockwise rotation several sizes 
various mountings. Send for free 


techn al | ulle tin 


The complete 
line of 
Barber-Colman 


d-c motors 
& 

includes both permanent magnet 
and split series types in various 
mountings and speeds with outputs 
up to | LO hp Ideally suite {to power 
electro-mechanical ac tuators, switche Ss, 
and programming devices. Also avail 
able with gearheads or blowers for 
special applications. Whatever your 
problem involving small d-c motors, 
let Barber-Colman Company engineers 


help you find the solution. Write for 


free ( atalog F-4344 
Barber-Colman Company 


Dept. K, 1403 Rock Street, Rockford, Iilinois 


net hot extrusion process is discussed 
Listed are the ferrous and nonferrous 
alloys, which have been successfully 
extruded into tubing, solids and shapes 
Size ranges, dimensional tolerances 
and commercial advantages are re 
vif wed Tubular Products Div The 
Babcock & Wileox Co 


Circle No. 158, Reader Inquiry Service Cards 
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MINIATURE BAYONET THERMO- 
COUPLES —Miniature bayonet thermo- 
couples described in ten-page bulletin 
No. 2 are embedded, bayonet-lock units 
with spring-loaded contacts. Applica 
tions include use on plastic extruders 
and molding machines, electric motors, 
generators, and other equipment. Com 
plete with selection data. bulletin pro 
vides specifier with a means of easily 
determining needed adapter length and 
thermocouple immersion length for a 
given hole depth, as well as a method 
of selecting one thermocouple for vari 
ous hole depths by using different 
adapter sizes. Available calibrations, 
temperature ranges, construction, im 
mersion lengths, and other engineering 
data are also provided. Thermo Elec- 
tric Co., Ine 


Circle No. 159, Reader Inquiry Serivce Cards 
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MODULAR RECORDING SYSTEM 
Modular recording system described in 
bulletin, section 84.1, consists of a 
compact console in which are mounted 
the recorder, driver amplifiers, and pre 
amplifiers. The recorder will accommo 
date up to 8 channels of width. Edin 
Co., Ince 


Circle No. 160, Reader Inquiry Service Cards 
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LABORATORY PRECISION POTENTI- 
OMETER —~Noise and life expectancy 
specifications for Model T-10-A labora 
tory precision potentiometer are in 
cluded in’ Data Sheet 54-87, which 
supersedes Data Sheet 54-86. Changes 
in model T-10-A are mentioned and 
information provided on new dimen 
ions for case length and height. Heli 
pot Corp 


Circle No. 161, Reader Inquiry Service Cards 
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ELECTRONICS HANDBOOK Smal! 20 
pape booklet Electronic act Hand 
book. is a collection of selective refer 
ence data useful to design engineers 
concerned with military and industrial 
research and development activities 
Typical among the many subjects cov 
ered are synchro designations and AN 
nomenclature for communication equip 
ment, radar term ind other useful 
information—ineludit information on 
ind a comparison of analog and digital 
itutomation Also in 
clided 3 i brief deseription of com 


computers and 


Controlling a transformer’s 


leakage reactance 


Problem: Design and produce a high- 
voltage potential transformer with 
unusually high and uwniform leakage 
reactance 

The transformer must run depend- 
ably for at least 15 years as a vital part 
of an rf carrier circuit on a high- 
voltage power line. Operating volt- 
age at the primary of the transformer 
is 5000 volts. 


Solution: Building a transformer for 
this general purpose and life is no 
special trick. But this leakage react 
ance requires an adjustable magnet 
shunt. With the shunt we designed, 
we can set each transformer to the 
exact leakage reactance called for 
It's a good way to produce—in quan 
tity—transformers with unvarying 
performance characteristics. 

Since the transformer will be ex- 
posed to dust and condensation when 
mounted outdoors in its housing, we 
used an extra large high voltage ter 
minal bushing with three drip-type 
petticoats. 

To protect the terminals from 
rough handling by installation crews, 
we made the studs extra large—and 
keyed them to prevent turning 

ind you? When you need trans 
formers—by hundreds or thousands, 
straightforward or special design 
make use of our production and 
design experience and facilities 

You can judge the experience and 
facilities for yourself with a brochure 


we've prepared. Write for a copy 


CALEDONIA 


NICS AND TRANSF RMER er Rat : | 
. — nd 





Dept. EM-11, Caledonia, N. Y. 


In Canada: Hackbusch Electronics, Ltd 


23 Primrose Ave., Toronto 4 
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Quick-Opening Fasteners 


Selectin oS mall Fastenin gs forM etal Closures 


Quarter-Turn Fastener 


Lion Fasteners open and close with a 
Y% turn, hold sheets ughtly under the 


rugged spring 
Quickly operated and fully retained 


compression of a 


in the outer panel, they are approved 
under U. S. Government military spect 
fications. Stud and receptac le float for 
easy alignment and simplified hole 
preparation. Flush, oval, wing, knurled, 
ring, and key head styles available 
Sizes—No. 2, No. 5, and High Strength 
for extra heavy duty. 


Cabinet Latch 


Just drill a hole, push the fastener stem 


through, and slide the special } ish-on 


Use CA phive fa leners wherever feast / 


e 


nuts Fasteners on equipment cover 


/ 
standard hand tools * 


{ John D Folley J) G Jame ut Alto 


for Research) 


clip into place. No welds, screws, bolts 
or rivets: the fastener is permanently 


installed in seconds ! 


Adjustable to any grip length or panel 
thickness, the pawl ts fixed in place by 
a single set screw. The fastener’s 
brightly finished knob ts set off by a 
plated washer. Also furnished with 


screwdriver operated flush head 


Spring Tension Latch 


For fastening slide-out drawers and 
hinged panels the Southco Arrowhead 
Latch 1s recommended. It locks or 
opens with a quarter turn yet Océ uples 


less than “%" inside space 


Doors are held under spring tension 

a push against the arrowhead knob 
relaxes this tension, allows operation 
Drill a single hole 


no fastening to the 


with fingertuup ease 
for installation 
door iS necessary 


No. seriker plate 


iS needed, 


Paw] stop is eliminated—arrowhead 
shows at a glance exact posiuon of 


pawl 


Avord the Vise of loo ¢ Wad hers ai / i AT 
ld be operable either with no tools or with 


n, Research Screntists, American Institute 


Adjustable Panel Latch 


Small doors and panels can be fastened 
with greatest speed and lowest cost 
with the Southco Adjustable Latch 


The enure fastener is quickly installed 
through (wo hole S punched in the 
door; no bolts or rivets are needed 


It operates with a quarter turn, requires 
no striker plate. An extra twist after 
the nylon pawl ts engaged pulls up the 
door to form a seal and eliminate 


vibration 


Available with wing knurled, of 


Phillips head 


rave 
A 


Free 
Fastener 


| fandbook 


send tof your free Copy of Fastener 
Handbook No. 7, just released. Gives 


complete engineering data on these 


j 


and many other fastener: 


pe ( ial 


Fifty-two pages, in two colors 


Write on your lettcerhead tO Southco 
Division, South Chester Corporauion 
6 Industrial Highw ity, Lester, Pa 


/ 
/ 


/ 
/ 
ae FASTENERS 


<== 


/ 
/ 
/ 





pany facilities for specialized research 
and development facilities. American 
Machine and Foundry Co. 
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90 DEGREE PRINTED-CIRCUIT TUBE- 
SOCKETS Bulletin 102A describes and 
illustrates 90 deg printed-circuit tube 
sockets permitting installation of tubes 
parallel to the printed circuit board 
Brackets are designed to maintain 
rigidity: low center of gravity offers 
greater resistance to vibration and 
shock. Mechanical and electrical char 
wcteristics are said to be in accordance 
with military specifications with metal 
parts plated to pass salt spray tests 


TURBOTUF wecording to specification QQ-M-15la 


Sockets can be provided to fit “re, 


or J, in. thick board. Elco Corp 
INSULATING Circle No. 163, Reader Inquiry Service Cards 


preceding back cover 


PRESSURE-SENSITIVE TAPES — Com 
HY: Turbotuf, a fibrous posed of glass fiber cloth or mylar 
with a highly flexible, backing and inorganic adhesive mass 
pressure-sensitive tapes described in a 
prone ket-sized folder are said to classify 
is class A. B. and H electrical insula 
tion. Details are also provided on mask 
ing and other types of tapes Industrial 
Dis Mystik Adhesive Products 


Circle No. 164, Reader Inquiry Service Cards 
preceding back cover 


truded plastic tubing and sce we 
siihdd nil leas’ Wer tos" wucnbochl ENAMEL- and MAGNET-WIRE REFER- 
efforts to meet various U/L and gov- a See sypes ene = Thee 
t specifi tions, formulated, ae of ——— and «yam Wires 
i analy: rd, modified iit disahettied ists the trade names (and manufactur 


ers of) commercially available wire 


classified in ten basic types. The eight 
A, page reference booklet also presents 
uccinetly, but comprehensively, data 
on the advantages, disadvantages and 
major applications of each of the 
groups. Where pertinent, past, present 
ind future possibilities of each type 
ire discussed and other design con 
ideration reviewed. General Cable 

Corp 


Circle No. 165, Reader Inquiry Service Cards 
preceding back cover 


SENSITIVE-PRESSURE SWITCH Light 
we ight heavy-duty all purpose sensi 
tive switeh is suitable for use with 
hydraulic or pneumatic pressures from 
zero to 1200 psi. The totally enclosed 
pressure switch, described in an illus 
trated two-page bulletin, may be ob 
tained for either a-c or d-c operation 
Dimensional drawing and specificatior 
ire given Weight i ipproximately 


JALITY ELECTRICAL AND ELECTRONIC WIRE AND TUBING SINCE 1920 ib 3 ox. Alloy Bellows Engineering ( 


ti. ; om Circle No. 166, Reader Inquiry Service Cards 
act + 


preceding back cover 
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Electro-Snap Switches Can Be Adapted to Almost 
Any Job — Quickly, Easily, Economically 


Just choose the Electro-Snap Basic Switch that meets your elec- 
trical requirements, add the proper actuator — and presto! — 
you have a tailor-made precision switch that exactly fits your 
application. Electro-Snap makes a wide variety of stock actu- 
ators to fit almost any requirement. And our engineering depart- 
ment is at your service if a standard combination “won't fill 


the bill.” 


For prompt action on your switching problems, send us a brief 
description and rough sketch of the switch you need. 


SUB-MINIATURE 
SWITCHES 
TYPE E-4 


ACTUAL 
SIZE 


$.P.D.T., 1 circuit; 5 


amps, 125/250 v. AC .- 


Operating force Push Button Toggle Actuator 
150 grams max. Actuator (Momentary or 


Exceptionally 
vibration-resistant. 
Special model E4-7 
is stabilized for 

— 65° to + 350° 
F. operation. 


Write for 


~ ee 
Double Toggle 


Constant Actuator 


Contact) 


Data Sheet ED-11 Leof Actuator Extension 


TYPE S SWITCHES 


a 
Leaf Actuator Ganged interiock 


Series $1 a 
¥ 7 e 
i D me - 
x Ww ¢ 


$.P.D.7., 2 circuit; 10 amps, 125/ Roller Lever Roller Actuator 
250 v. AC/ 30 v. DC. Ind. Screw Actuator 


or solder terminals on ends or one 
side of switch. Also available 
with reset button at bottom of 
switch or in Type S-100 Make- 
Before-Break Series where switch 
completes a new circuit before 
interrupting old one, 


Write for 
Data Sheet STD-11 


Write tor 
Data Sheet 
OD-11 


Roller Leof 


DOUBLE-POLE Actvator 
SIMULTANEOUS ACTION 


TYPE D-8 


“tage 
D.P.D.T., 4 Circuit 
15 amps, 125/250 v. AC. 
10 amps, 30 v. DC Ind 
Eight terminals and four separate cir- 
cuits which operate simultaneously per- 
mite switch to reverse 3-phase motors, 


replace expensive relays, etc, 
Extension Leot 
Actyvator 


ELECTRO-SNAP SWITCH & MFG. CO. 


Push Button Actuators 
(Vorious button sizes available) 


Teggle Actuater 
(momentary or 
constant contact) 


Special Push Button 
Extension Actuator designed fee 
leef Actuoter fire contre! system 


HERMETICALLY-SEALED 
DOUBLE-POLE SWITCH 


Write for 
Data Sheet HJD-11 


Roller Lever leof Actvetor 
Actuator 


‘ Type 124 Toggle Actuator 
: for 12-4 


D.P.0.7., 4 circuit 10 amps, 125/ 
250 v. AC/30 v. DC. 


Push Button Actuators 
(Vorious button sizes available) 0 


peer 


4238 West Lake Street, Chicago 24, Illinois 


MANUFACTURERS OF A COMPLETE LINE OF PRECISION SWITCHES FOR INDUSTRY AND AVIATION 





Masi4 
MLSS 


TEST’EM IN YOUR 
OWN PRODUCTION 


AT NO COST! 


PRODUCTION Hi “LOOP TYPE” 


PLASTIC CLAMPS 


Your Choice of 3 Materials 
ETHYL CELLULOSE @ SARAN o@ WYLOW 


Available from stock 

in size range from 

to ¥ ' 4% size 

Open easily Slide 

over wires cables 

pipe tube etc 
; Light TD weight 
durable 
over wide temperature 
range Offer ideal 
insulating properties 
while protecting deli 
cate surface 


tough and 


MILLIONS 
IN USE! 


NEW! 


Hi-O “LOK-ON” 
WIRE CONNECTOR 


Made especially for 7218 and 
Bakelite 
shell with steel spring insert 


7116 gauge wire 


tor quality, trouble-free splices 
on your production tine UL 
and C.S.A. approved 

HOW IT WORKS 

Actior of exclusive metal 
spring insert provides double 
the average holding power 
Strands of wire become se 
curely wedged and locked as 
connector is screwed on. Just 
strip wires and screw 


that's all 


IT TODAY 


Send samples of 
PLASTIC CLAMPS 
WIRE CONNECTORS 

NAMI 

FIRM 

STREET 

CITY 


NEW Hi 
GENERAL 
CATALOG! 


TSE WITT Te ee 


445 Eim Street Sycamore, iil | 


280 


Editorial Reprints 


As manuseripts are projected for pub 
lication in each issue of ELectrical 
MANuractTurINe, the board of editors 
determines which editorial articles are 
to be made available to readers in re 
print form 

Available reprints of articles in this 
ind previous issues are briefed here 
Any regular E_ectrica MANUFACTUR 
ING reader qualifies for one copy of all 
single-article reprints without charge 

The numerals shown in reprint list 
ing correspond to the number shown 
on postcards incorporated in the Reader 
Inquiry Service Cards facing back cover 
hould circle those num 


page Ke sade! 


ber indicating the reprints desired 


REPRINTS NOW AVAILABLE 


Research Progress in Dielectrics — 
1956, November 1956, 12 pages. On 
the spot interpretation and review 
of the 
formal papers 
1956 Conference on Electrical In 


ulation 


round table discussions and 


presented at the 


Subjects covered include 


dielectric properties of solid and 
Vuaseous materials re ports on studies 
in electrical breakdown; d-c meas 
urements; new developments in sili 
cone and glass materials; trends in 
very high temperature and radia 
tion-resistant materials; thermal deg 


} 


radation of materials Graphs and 


tables included (236) 
Magnetic Amplifiers in Power Servos, 
November 1956, 8 pages Study of 
prototype servo system using mag 
net amplifiers for field control of 


two back-to-back 


tors for military positioning appli 


sho hp servo mo 


cation (antenna array 
tential 
control 


indicates po 
Prhcic hinery 
(235) 


application to 


Clinch Nuts for Thin Materials, No 
1956.8 pages Selection and 


applic ition factors tor 


ve mibe 


“ If ( line hing 


as well as staked type captive nuts 
for use in thin soft materials such as 
aluminum alloys. Results of torque 
tabulated for 
various thread sizes ind 


thicknesse Khect ol 


pressure l also 


ind tensile tests are 
panel 
installation 
discussed ind 

(234) 


hown wi iphic ally 


Human Engineering in Equipment 


Design, Ox tober 1956. 20 pages 


If multiple quantities of these re 
prints are desired, the rates to govern 
are indicated. Remittances must a 
company all orders. Larger quantities, 


spec ial quotation 


Cost of 
Subject Reprints 


Single 

Vo. of Vumber of pages 
Reprints 4-12 16-32 
(,ratis 


$2.00 $3.75 


(,ratis 


7 6.00 
50 12.50 


A summary review of human engi 
neering prin iples and tec hniques 
based on field surveys ind on re 
search reports both from industry 
and military sources. Among other 
phases of the subject the following 
are discussed: The Design Stages of 
Engineering, Man as a 
Simple Amplifier 
and Systems Analysis; Instrument 
Reliability and Maintain 


Human 
Data Processing 


Design 
ability Engineering and 
Engineering 


in Civilian Design; and the Human 


Automation; Human 


Engineer ind the Design Team 


ic luded 
(231) 


Design case histories are 


Applying Miniature Lamps, October 
1956, 12 pages. Selection factors 
for miniature incandescent and neon 
or argon glow lamps as pilot lights 
indicators, warning devices, dial 

illuminators lamp identification and 

construction; life and voltage rela 


tionships; temperature limitations; 
impact and vibration strength; light 
reflection, transmission and refrac 


tion (232) 


Magnetic Switching Circuits, October 
1956, 8 pages. A typical rectangular 
hysteresis loop is broken down into 

deve lop the 


mathematical basis for contactless 


linear sections to 


magnetic switches. Includes a sug 
gested 


selector switch for thyratron control 


circuit — for i magnet 
vith provision for monitoring the 
et state of the magnet core 
Annotated bibliog: iphy included 

(229) 


on page 262) 
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HEAT 

DIELECTRIC STRENGTH 
MOISTURE 

CORROSION 
MECHANICAL STRENGTH 
COST 

SPACE 


Which is your biggest 
insulation problem? 


Your 3M technical man can show you a “SCOTCH” Brand Product to solve it! 


Minnesota Mining and Manufacturing Co. offers a 
complete line of “SCOTCH” Brand Electrical Products 
to meet your insulation needs. And the man to help 


you select the right product to solve your problem is 
your local 3M technical representative. Ask him 
about these products, for example 


MYLAR* TAPE (Polyester Film): One of 
the most stable of pressure-sensitive ad- 
hesive tapes. Has extremely high dielec 
tric strength. Insensitive to heat, cold, and 
moisture; resists chemical action; is al- 
most impossible to tear. With true thermo 
setting adhesive 


PAPER-BACKED TAPES: These widely- 
used “work horses” have purified crepe 
or flatback paper backings, unified by 
impregnation with an electrical grade 
saturating solution. With true thermosetting 
adhesive 


= 


“PTF” TAPE AND FILM (made of 
TEFLON® Resin): High degree of chemical 
inertness; great mechanical strength; a 
minimum of pinholes; excellent electrical 
properties over a wide range of tempera 
tures and frequencies. Available as pres- 
sure-sensitive adhesive tape or as fused 
or unfused film 


VINYL PLASTIC TAPES: 


smoothly to odd 


Conform 
shapes and contours 
Pressure-sensitive adhesive sticks tight at 
light finger pressure 
alkalies, 


Resists acids, oil, 


alcohols, water, sunlight, and 


weathering. Offers high dielectric strength 


Electrical Products Division 


3M Co., St. Paul 6 Minn 


Please send me complete information on products checked 


ACETATE CLOTH TAPES: the ultimate 
in non-corrosive tape for fine-wire coils 
Acetate cloth or acetate film cloth back 
ings available all with pressure-sensitive 
Good moisture resistance; at 
tractive appearance. With true thermo 
setting Also available’ with 
acetate film or acetate film fibre backings 


adhesive 


adhesive 


GLASS CLOTH TAPE: Heat-resistant 
glass cloth backing won't burn, shrink, or 
rot. Thermosetting adhesive cures at 120” 
C. for two hours to form a strong, perma- 
High varnish 
With true thermosetting adhesive 


nent bond 


resistance to 
solvents 


wnnnnn=== CLIP AND MAIL FOR COMPLETE INFORMATION---<-----—4 


PROOUCT OF | 8 


3M 


RESEARCH 


POLYESTER TAPE 

PAPER-BACKED TAPES 

GLASS CLOTH TAPE 

Have a 3M Technical Man call 
Name 


| PTF TAPE ACETATI 
VINYL PLASTIC TAPI 


SCOTCHCAST” EPOXY 


CLOTH TAPES 


RI SINS 


ENCAPSULATING AND IMPREGNAT- 
ING RESINS: “SCOTCHCAST"” Brand 
Epoxy Resins are available with a wide 
range of characteristics which equip them 
for innumerable applications. High me 
chanical and electrical strength and 
moisture resistance. Available in rigid or 
flexible forms, filled or unfilled 


Company 
Address 
City Zone 


Stat 


r 
. 
' 
' 
' 
' 
4 
1 
' 
t 
' 
' 
' 
' 
' 
' 
' 
' 
' 
‘ 
' 
' 
' 
{ 


The terms “SCOTCH” and 
Manufacturing C« St. Paul 6 


Canada: P.O. Box 757, Lon 


SCOTCHCAST are 
Minn. f 


jon, Ontario 


registered trademark 
xport Sales Office 


Mining and 


4) Park Avenue, wk 16, N. Y¥, In 


@ 


BACK 


*Reg. T.M. DuPont Co 


CAKDS, PRECEDING COVE! 





As wmall ae a quarter 


in diameter 


> &, 
on ig 


Multiple switching 
sequences 
in a switch only 15/16" in diameter 


Centralab Series 100 
Sub-Miniature 
Rotary Switch 


A lightweight, ultra-small switch with the 
electrical rating of larger switches 


Available up to 12 positions. Make and break, 
resistance load, | ampere at 6 volts dx 

150 milliamperes at 110 volts a.c.; current- 
carrying capacity » amperes 


Sections are ceramik Centralab Grade 
l >» Steatite. Wafers can be stacked up three 


sections per shaft 
Meets the corrosion-resistance requirements — 


and exceeds the insulation resistance 
Spee ified b MIL S.3786 


Write for Tee 


for 


onmep 


nts ab A DIVISION OF GLOBE-UNIONINC. 
° 


962K bast Keefe Avenue ° Milwaukee 1, Wisc 
In Canada: 804 Mt. Pleasant Road, Tor 


IA. © _v 


onsin 


onto, Ontaneo 


Analyzing Relay Networks. Septembe 
1956, 5 pages. Swit hing in a cou 
plex relay network may cause sud 
den changes in circuit inductances 
that result in spuriously generated 
currents, thus upsetting the planned 
switching sequence The principle 

of constant flux linkages is one 

method of checking a circuit design 
for these unexpected phenomena 

Pypical relay circuits are 

lyzed 


Magnetizing and Demagnetizing Per- 
manent Magnets. September 1956 
12 pages. Fundamentals of perma 
nent magnetism; graphical definition 
ot magnet properties dete rinidia 
tion of magnetizing and demagnet 
izing forces required; technique 

equipment, circuits and magnetiz 


ing fixtures for typical magn 


rie 
shape s (227) 
Mechanical Properties of Plastics Di 
electrics. September 1956, 12 page: 
Based largely on extended research 
for the Signal ¢ orps Navy, and Air 
Force, this article reviews basi 
theory and presents concrete experi 
mental tabular and graph data on 
the behavior of plastics under vari 
ous dynamic and environmental 
conditions. Necessity for consider 
ing mec hanical properties m design 
of insulating and dielectric com 
ponents 1s stressed and the proper 


ipproa h for doing so is given. (226) 


QC Computers for Machine Control 
1 & If. July and August 1956, 20 
pages How to design small analog 
computers for automatic feedback 
correction ot closed loop machine 
operations. These computers moni 
tor dimension- measuring — trans 
ducers to calculate a machine's 
average performance and determine 
drift from original setting for com 
pe nsation by powe! servos Also 
they can determine dimensional 
variation of machine output and 
signal an alarm for excessive varia 
tion due to machine malfunction 
Suggested circuits and components 
ire discussed (225 


Materials and Design Factors in 
Printed Wiring Applications—I & II. 
July and August 1956, 16 pages. A 
two-part art le combined into one 
reprint. Discusses the need for un 
derstanding the basic materials of 
printed wiring, particularly the base 
laminate and the metal cladding 
and for controlling properties and 
compliance with specifications. Data 
are given m laminates various 

types ot copper cladding and on 


ippropriate tests and specifications 
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OF OPERATIONS WITH NO CONTACT WEAR OR BOUNCE 


Contacts of cLARE Mercury-Wetted Contact 
Relays are constantly renewed. By capillary 
action, like that of a lamp wick, a new film of 
mercury coats each contact with every make 
and break. 

The magnetic switch is hermetically sealed in 
a high-pressure hydrogen atmosphere in a glass 
capsule. Surrounded by the operating coil, the 
capsule is enclosed in a vacuum-tube-type steel 
envelope. 

Unlike ordinary relay contacts, these contacts 
never wear down; never get dirty; never lock or 
weld; never get out of adjustment; never chatter 


bd. SS 
WV MMMddlll 


UPPER 
POLE PIECE 


YN 
L 


Drawings (left) from strobo- 

scopic photographs, show the 

cycle: (a) Filament of mercury 

N forms between the contacts as 

they separate. (b) This becomes 

narrower in cross section and 

(c) finally parts at two points, 

allowing a globule of mercury 

to fallout (d) The momentary 

bridging of the parting contacts WW ~ iowts pout 
—and the extremely fast break msncuny se » wee oo 
which ends it— minimizes the arc RESERVOIR f ™ 

and adds greatly to contact load 

capacity. Contact closure be- 

tween the two liquid surfaces 

bridges any mechanical chatter 

and prevents any chatter from 

appearing in the electrical 

circuit. 


Yl, 
SJ 

me 

Me, 


MSS 
YG 
WN 
WM 


A 
L.Wy | 
Wt Las 


Relays on continuous test have completed over 
3,000,000,000 operations with a contact load of 6 
amperes at 50 volte—and are still going strong. 


Send for Clare Engineering Bulletins Nos 


120 and 122. Address: C. P. Clare & Co., 
3101 Pratt Blvd., Chicago 45, Illinois. In 
Canada: C. P. Clare & Co., 659 Bayview 
Ave., Toronto 17. CableAddress: CLARELAY 


FIRST in the industrial fleid 





Specific production problems ire 
discussed such as batch variations 
} | 


urece irable odor Caused y iti 


prope! adhe ri tooling ind Vari 


(224 


-—- 


yu proce I factors 


Practical Hi-Pot Testing. August 1956 
12 page Discusses advantages and 
limitations of both a-c and d-« high- 
potential dielectric strength testing 
for quality control. Outlines require 


ments for production test station 


a \ ; 
\ YK \ ; Presents typi il test methods for 
A\\) \\ \ KAA ' electrical components (223) 


cuits. August 1956, 4 pages. Sum 


d KEL-F. Boolean Algebra for Switching Cir- 


‘ \ 


\. \ \ \ marizes the fundamentals of Boo 
. lean algebra as they apply to manual 
witching circuit Shows, by ex 

unple how to reduce complex 

switch arrangements to their sim 

plest form — eliminating by simple 

mathematics redundancies — that 

might not be obvious to the eye. 

(222 

Applying A-C Motors to Specific 

Types of Loads, July 1956, 20 

pages. The problems encountered 

by application engineers in select 

ing electric motors for seven com 

mon types of loads are discussed. 

Quality controlled ‘from pow- For each, the nature of the load is 


der to part” —U.S.G. precision- described and the type or types of 


otors that most suitabl 
molded or machined parts from ae are See er meee 
TEFLON*, KEL-Ft, BAKELITE® 


Fluorothene and other plastics 


for that particular usage are enu 
merated. The applications covered 
include: Air-moving devices; major 


meet exacting specifications, appliances; high-inertia loads; ma 


cut assembly costs, assure uni- chine tools; pumps and compressors; 

form density and dimensional synchronous-speed loads; and busi 

stability, uniform electrical, ness machines (221) 

chemical and physical charac- 

teristics of the highest quality Relay Symposium, July 1956, 12 
pages. A report on the proceedings 

Come to" Fluorocarbon Plasties of the Fourth National Conference 


Headquarters” for all your re- on Electromagnetic Relays held at 
: Oklahoma A. & M. College is April 


1956. The review include digests 


quirements —for precision parts 


or for the world’s largest stock 


of some of the prominent papers 
of sheets, tape, tubing, rods, 
lind , presented at the meeting. Topi 
« . . . at y > a». 
vars, cylinders, beading, elec featured are the establishment. of 


trical spaghetti, extruded design criteria through miss-testing 


shapes, and the new Cement programs; causes of relay faults in 


able Teflon tape and sheets low-level circuits; shock; and vibra 
tion (220) 

Write for Catalog No. 300. 
Arc Suppression with Semiconductor 
Devices, June 1956, 5 pages. Tab 


ular and graph data with design 


procedure im the appli ition of 
; rermanium or selenium rectifiers 
im are uppression (contact protec 
* duPont's Trademark for its letrafiuorothylene resin tion) circuits (218) 
? Kellogg's Trademark for its trifluorochloroethylene resir “<_ Pr 

= 
© Bakelite Trademark 


Corona Properties of Insulating Mate- 

NITED T rials, June 1956, 12 pages. Test 
U $ ATES GASKET CO. results are given and interpreted 
is derived from an exhaustive pre 


CAMDEN 1, NEW JERSEY gram 


ith which 26 materials were 
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FASCO \NDUSTRIES INC. ROCHESTER 2,N.Y. 


GOOD NEWS for Manufacturers of 
HOME AIR CONDITIONING UNITS 
UNIT HEATERS...FANS...PUMPS 


New Fasco 4-Pole, Shaded-Pole Motor Incorporates Advanced 
Design Features which Provide Smoother, Quieter Operation 
... Longer Service Life with Maintenance-Free Performance... 


Fasco experience and Fasco ingenuity pay off again 

. this time with a new 4-pole, shaded-pole Motor 
especially designed and built for use in Unit Heat- 
ers, Home Air Conditioning Units, Fans and 
Pumps. The new model is available in fractional 
H.P. ratings from 1/25 to 1/10. 

Extremely quiet in operation, this new Motor 
employs a unique pole configuration (an exclusive 
Fasco design feature), which produces better flux 
distribution, resulting in higher efficiencies and 
better power factors. In addition, it incorporates 
the use of vastly improved sintered oil-less bear- 

The speed torque characteristics of this new FASCO 4-pole, 


rs in conjunctic with larger-capacity, high- 
shaded-pole Motor are especially designed for multi-speed opera mee i PAU ROLE ith wi I Ys ¥ 


tion single, two or three-speed. Available with rubber ring quality oil-retaining wicks ...acombination which 
mounting. ° . ‘ 
assures quieter operation, longer life and mainte- 


WHAT ARE YOUR MOTOR REQUIREMENTS? jance-tree performance 


If you are in the market for a shaded-pole, fractional H.P 


+. Another notalele feature 
is a new wound-in-place 

Motor or Blower, here’s a point worth remembering—ou1 coil design which pro- 
years of specialization in this field combined with our vides better copper effi- 
tremendous production facilities—plus the great demand ciency. 

for FASCO products, make them available at prices which 

permit you to maintain a strong competitive position. This catalog gives com- 
Chances are, you'll find just the right motor or blower here plete data and specifica 
at FASCO. If not, we will analyze your requirements and tions on FASCO Frac 
build one to meet your specifications. In either case, FASCO tional H.P. Motors and 
quality ... for long life and dependability costs no more. Blowers. A copy is yours 
Write, wire or call us and we will dispatch one of our field for the asking. Write 
engineering specialists to your plant to study your partic- F'asco Industries, Inc., 


ular application. Rochester 2, New York. 


READER INOUIRY SERVICE CAKD 





EW CASES-- 
EW ADVANTAGES 


METALLIC CASES 


* Tight-sealed with no rolled edges 
+ minimum axial case length for 


MINIATURIZATION 
+ surface insulated against voltage 


breakdown 
» precision shaped for multiple 


stacking of cores 


PHENOLIC CASES 


+ Tight-sealed rigid core protection 
* free from case to coil capacitance 


_ CERAMIC CASES 


| + Tight-sealed with maximum temper- 


: ature endurance 
+ highest electrical insulation 


Selection of suitable encasement will assure better 
uniformity of magnetic Centricore properties. Review 
of present core specifications to new case types 
should be made NOW. Write for data and prices. 


Centricores—Magnetic-engineered since 1930 


oO O 


SURFACE 
NO ROLLED INSULATED 
EDGES 


© nont-seareo 


© _ rwiw core protection 


MAGNETIC METALS GomuPANY 


ELECTROMAGNETIC CORES AND SHIELDS 
HAYES AVENUE AT 21st STREET - CAMDEN 1, NEW JERSEY 


investigated for their corona proper 
ties. Corona tests were related to 
inherent or intrinsic ionization of 
the materials; relative humidity 
and water immersion conditions 
60-cycle and high-frequency con 
ditions, among others. Included in 
this reprint is a report, “Plastics 
Arc-Quenchers for Small Circuit 
Breakers describing a chemical 
means for arc interruption (217) 


Machine Tool Electrical Standards. 
June 1956, 20 pages. The latest 
version of these standards, as ap 
proved by the National Machine 
lool Builders Association on March 
1, 1956, are reprinted in full. (219) 


Statistical Approach to R & D Testing, 
May 1956, 8 pages. Discussion of 
the role that statistical analysis can 
play in reducing cost and saving 
time in solving engineering prob 
lems in research and development 
A typical research problem 1S de 
scribed and its solution explained. 

(216) 


s-lenium Rectifiers for High Tempera- 
tures, May 1956, 8 pages. Review 
of work done at Battelle for the 
Signal Corps to determine deterior 
ation factors at elevated tempera 
ture for both conventional and high 
temperature re tifiers that also ser 
ed as basis of proposed MIL 


derating curves (215) 


Evaluating Motor Noise, May 1956 
12 pages. Octave-band analysis ex 
plain d to aid heavy equipment 
manufacturers in heading off cus 
tomer complaints of noisy operation 
where primary noise source 1s an 
induction motor (214) 


Zine Die Castings, April 1956, 12 
page: Physical properties of three 
metals compared design data pre 
sented, case histories in business 


machine and electronic product 


fleld 213) 


Simplification of Control Circuits, 
April 1956, 8 pages. Reliability 
problems dealt with in five examples 
taken from diverse fields involving 
complex relay circuits (211) 


Dielectric Properties of Casting Resins, 
April 1956, 8 pages labular and 
graph data on effects of high humid 
itv on dielectric properties of epoxy 


ind polyester compounds are pre 
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No Commutators, No Rings, No Brushes, 
No Rotating Coils—in the NEW 


Pe re 


Dynan 


Adjustable Speed Drives 


ania stationary field couplings are the simplest drives so 
far devised to provide infinitely adjustable speed from an altet 
nating current source. The absence of rotating coils, brushes, slip 
rings, and commutators in this design holds wear and main 
tenance to an absolute minimum. Dynamatic electronic or mag 
netic amplifier controls, in combination with these drives, pro 


vide wide latitude in operating functions. 


Check these Outstanding Advantages: 


Accurate speed control * Wide speed range *« Low power losses 


e Simple construction « Rapid response « Remote control 
Dynaspede” Stationary Field 


; P ¢ Quiet, efficient operation « Low maintenance costs 
Coupling, with Integral Motor P 


Ajusto-Spede Drives: Air cooled, stationary field eddy- 
current couplings mounted integrally with D-flange open drip 
proof squirrel cage motors are available in capacities from 1 to 
75 HP. Units of the same design and capacities are also available 


without motors. 


Dynaspede Drives: Liquid cooled, stationary field cou- 
plings mounted integrally with D-flange squirrel cage motors are 
available in capacities from 3 to 75 HP. Motor types available 
are drip proof, splash proof, totally enclosed fan cooled, and 
explosion proof. The coupling is totally enclosed. Separately 
mounted couplings are also available in capacities from 3 to 


2500 HP and larger. Stationary Field Coupling for 
use with Separately Mounted Motor 


Send for Detailed Information on these Neu 
Stationary Field Couplings and Drives 


———————DYNAMATIC Division———_ 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE . KENOSHA, WISCONSIN 


QUIRY SERVICE CAKD 
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sented in a Naval Materia! Labo- 


Reliability |  yatory report. (212) 
a Problem? 


Multiple Reprints 


Multiple Reprints (reprints or com 
pendiums into which are combined 
everal] eparate art les on the ime 
or related subjects are available at 
the nominal price indicated in each 
listing. Orders must be accompanie d 


INVESTIGATE THE by remittances, Large quantihes, 


special quotations. Addres ELEC 


Berkeley PRICAI MANUFACTURING 1250 


Sixth Avenue New York 2 N.Y 
FERRISTOR 


Electrical Insulation and Dielectrics— 

1955. (Problems-Materials-A pplica- 

tions)—136 pages. A compilation of 

the most important articles selected 

from recent issues of ELECTRICAL 

MANUFACTURING. This volume pro 

vides the engineer not onl with 

significant but with current design 

helpful literature Articles cover 

Performing most vacuum tube functions, the epoxy casting resins radiation ef 
Berkeley FERRISTOR® offers a totally new con fects on dielectrics, fluorocarbons, 
results of special evaluation pro 


cept of ntin s duty reliability in electronic 
er of continuoy y y | nt grams. among other subject $3.00 


circuitry 
Berkeley FERRISTORS® consist of simple wire Printed Circuits, 72 pages. New mul 


tiple reprint, issued May 1956, su 
lated in epoxy resin They cost less than cor persedes earlier reprint unde 


wound coils ona ferro magnetic core, encapsu 


ime 
parable ruggedized vacuum tubes, offer these title. Subjects covered in the 11 ar 


important advantages ticles taken from outstanding arti 
cles appearing in 1954, 1955 and 


1. Continuous-duty reliability. 1956 include printed circuit tech 


2. Unaffected by vibration, shock, high overloads, niques, artwork procedures, auto 


humidity, temperature extremes. matic assembly of components on 


Negligible heat generation printed circuit boards, manufacture 
of printed resistors and capacitors, 


and selection of components for 
FERRISTORS* are used in amplifier (de t gh fre 
TYPICAL 


j der mpl . stable stages ating ' printed circuits us¢ $2.50 
quency coincide . yliti i-stable stac ga 
APPLICATIONS 


plifier, one ar sin Cir its for counting, coms 


tr applications 


Practical Circuits for Grid Control of 
Thyratrons, 52 pages. A collection 


Electronic Design With Ferristors’* (Dato File 110) com of five articles by P. H. Chin and E. 
NEW nletely describes FERRISTOR* theor 


nd ractice shows 
y and practice, shov I Mover, appearing Januar to 
DATA FILE elementary circuits with basic explanation of FERRISTOR* PI 


O5 ‘ } 
AVAILABLE ation. Applications section gives detailed cireult die May 1956, summarizing all that is 
or 14 usetul circuits; technical bulletin provides pe: known about thyratron grid-control 
rmance characteristics of various FERRISTOR* types nov circuits ( 


lable. Price list included 


overage includes on-off 
control with both a-c and d- plate 
Write now for your free copy; please address Dept. R11 voltages; bridge type circuit with 

/ both linear and non-linear elements 


phase shifted a-c signals as the con 
trol variable; a- plus d-c control 
the two-vector method; effects of 
load-circuit parameters on thyratron 


*/ 
‘ Berkeley divin. 


200 Wright Avenue 


nia performance; peaking transformers; 
and the application of interphase 


a division of Beckman Instruments, Inc 
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An Installation of Leesona Coil Winders in the Lenkurt Electric Company plant, 
San Carlos, Calif. Inset show left to right Lenkurt miniaturized high frequency 
transformer fully assembled; the transforr I isin ind the transfort r coil 
precision-w yund to extremely close tolerance na fast Lee ia No. 108 Hand Feed 
Coil Winder 


LENKURT selects Leesona No. 108 Coil 


Winders for high-precision accuracy 


As a leading designer and manufac- Manager of Lenkurt, report developed. Winding four to thirty 
turer of carrier equipment, the “Our transformers call for coils of paper-in ulated coils in stick form 


Lenkurt Electric ompany of San the finest quality to meet the high-pre “Simultaneously, they reduce et-up 
Carlos, California, supplies the com cision standards of modern carrier time and speed production on long o1 
plex electronic apparatus used equipment. We find that Leesona No hort run 

throughout the world by telephone 108 Hand Feed Coil Winders give u Get the Facts 
companies in adding long distances not only the high degree of accuracy we on how you can Improve ind econo 
circuits kor winding the close must have hut worthwhile economy a mize your own operation Lise the 
tolerance coils that go into this multi well coupon for further facets on Leesona 
channel communications equipment, Leesona No. 108 Machines are the No. 108 Hand Feed Coil Winders, and 
Lenkurt depends on Leesona No. 108 easiest to operate, most accurate and for other helpful coil winding in 
( oil Winders ( hest« I bel arce, Fac tory fle ible hand fee d coil ¥ inde I evel formation 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 311 
Please send me 


Bulletin on the Leesona No. 108 Hand-Feed Coil Winder 
Condensed catalog of Leesona Winders 


Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 


coil winding machinery 


FOR WINDING COILS 
IN QUANTITY... Name 
ACCURATELY...USE Compony 
LEESONA WINDING MACHINES oy A taal Pe 


READER INQUIRY SERVICE CARDS, PRECEDING BACK ({ 





HOW SORENG “TT’’* 
STOCK SOLENOIDS 


Can Meet Your Design 


Requirements Economically 


Qur Stock Solenoid Lane consists of four model offering 12 

of electrical characteristre These stock solenoids can used 
in more than 90°. of all solenoid application 
here are no wanna order requirement : yel HOU nO A VeTY 
favorable price over short run order plu all of the Soreng custom 


de Lgn feature Get fullinformation byw) iting for BulletinCF-1 2h 


SORENG SOLENOID FEATURES 


More pull at point needed 
No power drop-off 


Uniform electro-magnetic 
characteristics over longer period 


Long operating life 
Extremely quiet 


High sealing pull 


Bulletin CF-124 


Drawing, 

Power Curves, 
Technical 

Dato and Prices 


CONTROLS COMPANY OF AMERICA 


») ‘ \ J 
@IQIE ING ) piIvIsIon 


9551 SORENG AVENUE ° SCHILLER PARK, ILLINOIS 


controls kK that make modern living possible 
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transformer windings to multiple 
rectifier systems $2.00 


Servo Series, 48 pages. A collection of 
five articles by servo engineer 
teacher Ira Ritow, appearing Feb 
ruary to June 1956, summarizing 
the fundamentals of servomecha 
nism design. The series is intended 
for the non-servo engineer and 
avoids almost totally the use of 
complex math and obscure termi 
nology. Yet, the series is complete 
enough to permit the reader to de 
sign and analyze ad simple servo 
Coverage includes how and why 
seTVOS work servo terms ind spec 
ification selection of components 

linear ind non linear seCTVO cde sign 

linear analysi Impact-momentum 
inalysi ind the phase plane meth 

xd of erTvo inal ! $1.50 


Multiple Reprints at Quantity Prices 

Since handling « K PeTise is a signifi 
cant cost element in the distribution 
of these Multiple Reprints, grouping 


ot order make possible ] 


1 
ubstantial 

r cop For singh 
hipment to ne address, on orders 


iwcompanied b remittance the { 


1 
np 


OT ip] 


I 
I 


Quantity 
litle > 25 
Electrical Insulation 
Dielectric 1955 
Servo System Design 
Printed Circuits 
Phyratron 
} 


! i 
ives above in luce hippie 


S ! 
Make check payable to The 
rage Publishing ¢ ompan 1250 Sixth 
‘ 


Ave., New y rh 20, N. ¥ 


Postcard return card ure 
provided preceding back 
cover aS a convenence to 
the reader in obtaining 
New Components 
and Materials 
Additional data trom the 
supplier of any item = re 
Vin wed 
Literature for the 
Design Engineer 
A cop of any manu 
facturer’s publication — re 
viewed 
Feature Article Reprints 
Single copies of selected 
feature articles 
Advertised Products 
More information on any 


product or seTVICE le 


s( ribed 
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Evaluation of Clinch Nuts 
for Thin Materials 


tapered-shank nut, and considerably 
vreater than the values for the clinch- 


ing-ring nut, 


Conclusion 


lable Il was prepared to show 
the cost comparison of four types of 
clinch nuts with regard to initial cost 
and installation time. The figures in 
the table sare percentage numbers 
based on the installation and cost of 
L000 No. 6-32 clinch nuts installed 
in an aluminum sheet 0.060 in. thick 
and having an area of 200 to 300 sq 
in. Costs do not include handling and 
storage 

The piercing operation is common 
to all types and requires the same 
amount of time (1.2 hr) Therefore 
the number of hours required to 
pierce LOOO holes for each type nut 
was taken as LOO per cent. 

By multiplying the number by 
$6.00 (fabrication department rate 
for this type work), a percentage 
comparison between the installation 
operations and the initial cost of 
the nut was made. From the table 
the following observations may be 
made 

a. The clinching ring is the least 
expensive clinch nut to use. due to 
the low initial cost of the nut in con 
junction with minimal installation 
operations 

b. The tapered-shank nut is the 
most costly to use because of its high 
initial cost and the added installation 
operations, 

c. Staked-type nuts are more costly 
to install because of the added staking 
operation 

d Papered-shank nuts require ort 
entation, in addition to staking, be 
cause of the square-head design. 

e. Self-clinching nuts require only 
two installation operations: the round 
or hex-head design eliminates the 
orientation requirement 

Installation pro edures have a defi 
nite effect on the quality of th 
assembly. Installation pressures and 
staking punches are the most im 
portant factors. 

It should be noted that the screw 


torque values shown in the graphs 


SORENG STANDARD 


eT Ls 


Op Oey, 


RUGGEDNESS 
134. rN aes 
ICL mo La 
ECONOMY 


im 
ee ead f 
USED BY MAJOR ORIGINAL ad My » nial MANUFACTURERS FOR OVER 


Vy 


MODEL NO wa hoses 
750-11 


SNAPAC pin plunger switch operates Panel mounting SNAPAC s 


within 1/32” to 1/16” pre-travel 
Total 3/32” to “e travel. Pre-travel 1/32 t 


Total travel ‘4’ to % 


MODEL NO 
750-2) 


Electro-mechanical Features 


@ Instantaneous, positive make 
and break action 

@ High contact pressure 

@ Non-sensitive to vibration 
and shock 
Stable under momentary high 
overload 
Available $ P $ T normally 
open or closed, or SP DT 


Lever actuating SNAPAC 
low operating force 
Rating: 
15 amp 125 V. A.C 
10 amp 250 V. A.C 
“a h.p. 125/250 V. A.C 


Listed by Underwriters’ Laboratories 


travel to “4 nominal 


FOR COMPLETE INFORMATION 
WRITE FOR 


SNAPAC BULLETIN SIL-3 


4 YEARS 


switch for 


applic ations requiring extra over 


o 1/16 


switch for 


operating 


CONTROLS COMPANY OF AMERICA 


@i2LIZIMNG >) vivision 


9551 SORENG AVENUE © SCHILLER PARK, ILLINOIS 
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~§ 0 
S A 


MADE i 4 


if your specifications call for mercury vapor 
rectifier tubes, Eimac manufactures both 
half wave and full wave types 


Eimac’s High Vacuum Rectifiers 
Handle Peak Inverse Voltages 
from 15,000 to 75,000 Volts 


Used in standard rectifiers and special app! cations involving extreme 


ambient temperatures, high operating frequencies,or high peak inverse 


voltages, Eimac s broad line of high vacuum rectifiers and clipper diodes 


is the finest in the industry, both electronically and physically 
I 


Superior exhausting techniques, high quality materials, clean electrode 


de sign and absence of internal insulators minimize chances ot contami- 


1 and arc-over. These, and other production and design features, 


» assured by Eimac’'s high standards of quality control 


For additional information, contact our Technical Services Department. 


EITEL-MCCULLOUGH, INC 


The Woritd's Largest Manutacturer ot Transmitting Tubes 


A 


for comparison purposes are shearing 


torques, and not actually torque 
values generally obtained in produc- 
tion Also heat-treated 


rarely 


SCTE WS are 
if ever, used in applications 
using clinch nuts 


Progress Reported in 


international Motor Standards 


ntinued from page 153 


tered in’ American practice How 


ever, it is usual European practice 
to assign higher ratings to a given 
design than would NEMA standards 
This proposal is to be voted on by 
the various National Committees 
Flange Dimensions. Jhe final! 
item on the agenda was an item never 
before discussed by 


2b. A working 
the practices in different countries 
flange 
what they were associated with 
asked that this subject be on the 
agenda No recommendations had 


heen made as to standards 


Subcommittee 
rroup had reviewed 
regarding dimensions and 


and 


A very active discussion took place 
in which the different proposals as 


follows were made, that 
(1) ISA’ Standards be 
for the 
flanges 
NEMA flanges be included 


standard 


acce pted 


dimensions of the 


I lange dimensions be associ 

ated with certain frame di 

ameters 

Flange dimensions be associ 

ated with certain shaft di 

ameters 

Flange dimensions be associ 

ated with a corresponding 
frame size and a shaft diam- 
eter 

(6) Flange 


associated with anything 


dimensions be not 


It was decided finally to take no 
action at this meeting on this matter 
other than to refer the whole subject 
to a subcommittee 

In summary it should be noted that 
except for the United States and the 
United Kingdom, all of the twenty 
countries represented normally will 


use the metric system. International 
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READER 


ORDINARY LAMINATE 
AFTER BLISTER TEST 


NEW COPPER-CLAD MICARTA 
AFTER SAME TEST 


New copper-clad MICARTA 
takes dip solder bath without blistering! 


New H-3032 copper-clad MICARTA® cuts cost: 
and production time of printed circuits. Copper- 
clad MICARTA speeds up soldering, without the 
normal accompaniment of an increase in reject 
and missed connections. ‘It can be cold punched 
without cracking or chipping. 

The laminate 
soldered for 10 
two close-up photograph 


won't blister even when dip 
econds at 500°F! Examine the 
. One 


nary laminate after a laboratory test. 


shows an ordi- 
Note 
the blistering, then look at the MICARTA dip 
soldered for the length of 
there is no blistering! 


same time — and 


A special adhesive is used which has the same 


high electrical properties, olvent resistance and 
the MICARTA 
Actually, adhesive strength is 


oldering 


low moisture absorption as 
laminate itself 
increased during 
Because of a new adhesive proce 
clad MICARTA keeps it high bond 


from 10 to 13 pounds versu 


» COpper- 
trength 

an industry stand 
after 
cooling i repeated many times. This ise pecially 


ard of six pound even heating and 
valuable for electronic circuit 

Copper-clad MICARTA may be the answer to 
your circuit assembly problem. Write for further 
information and technical data to Westinghouse 
Electric Corp., MIicarta Div., Hampton, S.C., 


J-066 i-X 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR YOU! 


INOUIRY SERVICE CARDS, PRECEDING BACK COVER 





bializec 


‘om than 2 


erience producing irog 


x] 
ance hé 


romiumea 
periog 


(enly now attempting to p ody 


that clearly exp 


rause 


Th 


Standards had previously been set 
for dimensions of shafts and of 
flanges. but neither we nor the 
United Kingdom were represented 
when they were set. Therefore only 
metric dimensioned parts were in 
cluded in the standards. We and the 
United Kingdom are now trying to 
yet this action modified so far as 
shafts or flanges used on motors are 
concerned, so as to include NEMA 
dimensions also. 

The author found that when our 
position was presented it obtained 
very thorough consideration in spite 
of our being so grievously outnum 
bered. This consideration appears t 
be a tribute not only to our economic 
importance, but to the worldwide 
leadership the United States has 
maintained in the field of standard 


ization of motor dimensions 


Manufacturers’ 
Publications 


For these selected public ations On Mia- 
terials components technical data and 
engineering services, write direct to the 
manufacturer on company — letterhead 
mentioning ELecrricat, MANUFACTURING 


as your source 


PULSE TECHNIQUES FOR CONTROL 
The art of using digital techniques for 
testing, information handling and con 
trol is the subject of 16-page booklet 
“Four Dimensions in Digital Design 

The booklet discusses very briefly four 
aspects of digital techniques —fre 
quency, coding, simulation and arith 
metic operation-—and shows how pra: 

tical applications of each of them can 
be accomplished by one combination of 
manufacturer's pulse control units 
Series of die-cut pages illustrate how 
a single combination of pulse control 
units can be rearranged in a number 
of ways to perform a variety of digital 
operations. To obtain copies of the 
booklet, write on company letterhead to 
Burroughs Corporation, Detroit 32 


Mich. 
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Licked ty & CgKluei AE f 


Being knocked out of the tun ning Because 
competition (4 packing a powerhouse ina pint-sged 
contender? Maybe they are already using 


MP Bis™ suck as these C)PB- A postcard. 
will Bring you eomptete data on 500 types and sizes. 
Lead with your teft, and write! 


h 540 
Show N. Y. C 
6-30 


XK MINIATURE PRECISION BEARINGS, INC. 
2 Precision Park, Keene, New Hampshire 
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WHAT TYPE OF 


Syucre - Suap 
SPEED DETECTOR 
DO YOU NEED? 


TYPE |—For governing over a narrow speed 
range such as necessary on computing equip- 
ment, series wound motors, generators, etc. 


TYPE 11 — For detecting overspeeds and under- 


speeds over wide range simultaneously and au 
tomaticaily, to do such jobs as cutting out motor 
starting windings, protect furnaces, electronic 


9 
a 


circuitry and other equip- 
ment against cooling equip 
ment failure, control inter- 
related equipment like 
guided missiles, and 
sequencing automated sys- 
tems through speed detec 
tion of separate compo- 
nents 


TYPE tll—For detecting a 
single speed (must be me- 
chanically reset). Designed 
as a safety device for sig- 
nalling or disrupting the 
circuit in event of unsafe 
operating conditions on 
turbines, cranes and sim 
ilar equipment 


TYPE IV—Separately pack 
aged for external mount 
ing. Can contain two or 
more switches of the same 
or different types to ac 
complish multiple pur 
poses. 


SYNCRO-SNAP is a compact 
centrifugal switch operat 
ing on a fundamentally 
new frictionless principle 
Switches are available in 
three basic types or 
combinations for in 
tegral assembly or 
separate mounting 
Matching switching 
elements are fur- 
nished in open, 
. dosed or combina 
tion types for any circuitry requirements. 
Switches are furnished in 4 standard sizes with 
special sizes available on order. SYNCRO-SNAP 
units possess an accurately predictable life well 
in excess of 1,000,000 cycles and provide ro- 
tating equipment with a dependable means of 
control or protection 
FIND OUT TODAY HOW SYNCRO-SNAP CAN SOLVE 
YOUR SPEED DETECTION PROBLEMS. 


8 
$ 


ENGINEERED PRODUCTS CO. ~ 
34 W. Monroe St. . Bedford, Ohio . BE 2-4100 


296 


Association Activity 


ASA Awards Medals 


During the Seventh National Confer 

ence on Standards 

American Standards Association and 

held at the Hotel Roosevelt, New York 

Oct, 22-24, two gold awards were pre 
Howard 


sponsored by the 


sented one the Coonley 


Medal was Frederick we 
Blackall, Jr., president, Taft 
Manufacturing Co., for 


given to 
Peirce 
“great service 
in advancing the national economy 
through voluntary standards.” 

The Standards Medal, awarded an 
nually for leader hip in the develop 
ment and application of industrial 
awarded to Charles 
Rufus Harte, New Haven and Hartford 
Railroad Co 

\ highlight of the Conference was 
the Atomix 
ly the 


™e 


tandard was 


Knergy Session sponsored 
Atomic Industrial Forum. The 
sion was concerned with a national 
tandards program for all phases of 
the industrial use of nuclear power 
Keynote address of the Conference 
was delivered by H. Thomas Hallowell 
Jr. president of the American Stand 
ards Association and the president of 
the Standard Pressed Steel Co., who 
spoke on “Standards Are Everybody's 


Busine 


Fifteen Years of Plastics Progress— 
Theme of Forthcoming Plastics 
Conference 


At the forthcoming 13th Annual Na 
tional Technical Conference of the So 
ciety of Plastic Engineers, Ine. the 
program of technical papers will em 
phasize the theme ‘Fifteen Years of 
Plastic 


Pes hnik al 


Progress 
Sessions covering most 


phases of plastics engineering and re 
earch will be held at the Sheraton 
Jefferson Hotel, St. Louis, Jan. 16-18 

Information on registration may be 
obtained from Registration Chairman 
Harold A. Holz, Bakelite Co., 122 
North Kirkwood Road, Kirkwood 22 


Mo 


Solid-State Devices, Laboratory 
Instruments—on Second IRE 
Instrumentation Conference 


Thirty papers authored by 38 author 
ities on instruments and instrumenta 
tion will be presented at this year’s 
IRE Instrumentation Conference to be 
held in the Atlanta, Ga. Biltmore 
Hotel Dec. 5-7. 

More than 1,000 engineers repre- 
senting 


instrument development and 


application activities across the nation 
attended the last IRE conference. This 
year’s session is sponsored by the same 
groups that sponsored the °55 confer- 
ence the Atlanta Section and the Pro 
fessional Group on Instrumentation of 
the IRE. 

Range of subjects to be treated in 
clude industrial, radiological, aircraft 
ind laboratory instrumentation, as well 
as the applic ation of solid-state devices 
Over 100 manufacturers will be repre 


sented by exhibits at the Conference 


Peter B. Gorden Nominated for 
Presidency of Heating and 
Air-Conditioning Engineers 
Peter B. Gorden, vice president, Wolff 
and Munier, Inc., New York, has been 
nominated for the presidency of the 
American Society of Heating and Air 
Conditioning Engineers. Nominated for 
vice president was Elmer R. Queer, 
director and professor of engineering 
The Pennsylvania State Uni 
versity, University Park, Pa 

Members 
mail upon receiving proxy ballots, and 
official notice of the 63rd Annual Meet 
ing. which will be held in Chicago, 
Ill.. Feb. 25-March 1, 


The 13th International Heating and 


resea;4re h 


of the Society will vote by 


Air-Conditioning Exposition will be 
held at the same time in the Inter 
national Ampitheatre under the aus 
pices of the Society and the manage 
ment of the International Exposition 


Armed Services Electro-Standards 
Agency Expands Qualification-Testing 
Program 


In view of a continuing and increasing 
need for qualified suppliers of ele 
tronic and electric parts, the Armed 
Electro-Standards Agency 
(ASESA Fort Monmouth, New Jer 


expanding its 


Services 
sey. is Qualification 
Testing Program. 

lo supplement government testing 
ASESA recently in 


augurated an extensive program pro 


laboratories, the 


viding for qualification-testing of elec 
tronic and electric parts in commercial 
testing laboratories and in the plants 
of parts manufacturers. This program 
has been so effective that it is now 
desired to enlarge its scope by permit- 
ting qualification-testing in the plants 
of electronic-equipment manufacturers 
Many equipment manufacturers have 
qualification 
testing in accordance with the ASESA 


excellent facilities for 
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Big News in Stereo Viewers 


Chicago Molded uses phenolic of top dimensional stability 


The new, prestige-building 

Realist Stereo Viewer 

at the left is now being 

offered by the David White 

Company of Milwaukee, Wisconsin. 

It features: optional power for illumination — either 

from a light socket or battery; knob-easy brightness 

control; a new focusing adjuster; a thumb wheel inter- 

ocular adjuster that permits each viewer to set the 
proper distance between eyes. 

The viewer is making big news in plastics, too! 
The eleven parts you see above are all custom molded 
For top dimensional stability so vital in precision 
optical equipment, Chicago Molded has used an im 
proved, compression molded phenolic that is highly 


impact resistant. For sales appeal and quick product 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


identification six parts are a sprightly green polysty 


rene. For production economy, all six have been injec 
tion molded at one time in a six-cavity mold 

Whatever your new youll find it 
pays to call in Chicago Molded, CMPC engineers keep 
abreast of developments in plastic s to help you make 
That's why 


60% of our business comes from firms we've served 


product needs 


your product more saleable, yet less costly 


for over 15 years 
Write today for a free subscription to Plastics Pro 
vress, Chicago Molded’s data packed magazine on up- 


to-date developme nts in plastic Ss. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 North Kolmar Avenue, Chicago 51, Illinois 





“aor rer er ere 


FIXED or. VARIALLE 
YL 


FOR HIGH POWER. 
RF EQUIPMENT 


For 
@ Commercial and 
Military Transmitters 
@ Electronic Medical Devices 
@ Electronic Heating Equipment 


Wondering about an inductor for high power 
RF equipment? Your best choice is a standard 
inductor made by Johnson, pioneer manutfac- 
turer in the commercial inductor field. Johnson 
builds a complete line of heavy duty RF com- 
ponents, unmatched for choice of types and 
sizes. For detailed information, write for your 
free copy of Catalog 535, covering Johnson's 
complete RF component line 


"224" SERIES (Illustrated above) This top 

quality, heavy-duty voriable inductor has been 

designed for high power RF applications. Han 

dies heavy current in continuous duty—contact 

assembly heoyily plated terminations 

silver soldered to withstand high temperatures 

Cast aluminum end frames functionally designed 

for maximum oir circulation and perfect winding 

alignment. Coil support bars are glass bonded 

mica-—%"" shaft extends 214" front and rear 

Models available with % of 4" copper tubing 

moximum inductance ratings from 14.5 to 75 

uh with 30 and 40 empere current ratings. Spe 

cial models available for 54 mcs and above 

Corona shields, special ploting and other equip 
ment may be supplied on special order 

"202" SERIES The 

large surface area ef 

these 4"", %" and Vy’ 

copper tubing wound 

coils provide the low 

resistivity and working 

temperatures necessary 

for continuous high cur 

rent applications. Sim 

ple and rugged in design, the 202” Series are 

ideal for many high power industrial RF equip 

ment applicotions as well as for 

transmitters and antenna 

Conductors are 


silver 


broadcast 
tuning assemblies 
silver plated with winding pitch 
designed to provide high Q factors and optimum 
high current performance ratings 
from 10 to 102 wh are with 20, 30 
and 40 ampere 


Inductance 
available 


current ratings 


Fixed or variable units, wire-wound, edgewise-wound 
and tubing-wound are available for high or low 
power applications. Write today for your free copy 
of Cataleg 535! 


STEATITE AND 
PORCELAIN INSULATORS 


Fracture resutant, dense molded and 
glazed for low moisture absorptior 
Stand-Off and Feed Thru 


designed with extended creepage 


insylators 
paths for maximum voltage break 
down ratings. Types available with 
built-in jacks to accommodate stand 
ard banona plugs. Nardware is 
nickel ploted —excellent for eaposed 


applications Write for mtormation 


BS. ©. Bande cn werae 4 cranagees oe > 
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Calendar of Meetings 


Nov. 


tional 


12-16 Annual Meeting, Na 
Electrical Manufacturers As 


“ciation Hotel Atlantix 
City, N. J 


lraymore 


Nov. 15-16 Annual Convention, 
The Association of Technical Writers 
and Editors (TWE) and the 
of Technical Writers (STW) 
Statler, New York 


Society 


Hotel 


Nov 


klectronics 


15-16 New 
Meeting 
ored by the Boston and Connecticut 
Valley sections of the IRE Hotel 
Bradford, Boston 


| ngland 


jointly 


Radio 


spon 


Nov. 15-16 
ny The 


erety of 


lent! 
Operations Research So 


America, Hotel Mark Hop 


kins, San Franciseo 


Meet 


National 


Nov. 16 Syrnpe 


“in » 


I proxy Ke 
kngineers 
Insti 
660 


btithh «en 
Plastics 


California 


ociety of 
Southern 
tute of 

West Be 


Section 
Aeronautical Sciences 
verly Blvd... Los Angeles 
Nov. 25-28 


American Society of 


Hotel 


Mie eling 
Refrigerating 
Boston 


Scmiannual 


engineers Statler 


Mass 
Nov. 25-30 Annual Meeting, The 
American Society of Mechanical En 
yineets Hotel Statler, New York 
Nov. 26-30 National Exposition of 
Power and Mec hanical I nyeineering 
Mechanical En 
New York 


American Society of 


nee! the Collseum 


Nov. 26-30 
Automation 
lrade Show 


Ave New 


I X position 


International 

New York 
Building 0) kighth 
York 


Dec. 5-7 Second IKI 


Conterence 


Instrumenta 
tion 
Profe 


tion 


sponsored by the 


Group on Instrumenta 
Atlanta Section IRk At 
lanta Biltmore Hotel, Atlanta, Ga 


ssional 


and 


Dec. 10-12 1956 Eastern Joint 


specifications, frequently 


their 


performing 


such tests in contractual accept 


The utiliza 
tion of these facilities for qualification 


ance procedures on parts 


testing should tend to simplify, in many 


instances, the equipment manufactur 
ers’ subcontracting procedures 
feel 


adequate for 


Equipment manufacturers who 


that their facilities are 
such testing and who desire additional 
this 


information on program are en 


Director, 


Klectro-Standards 


couraged to contact the 


Armed 


Services 


Computer Conference ; sponsored by 
Institute of Radio Engineers, Amer 
ican Institute of Electrical Engineers 
and Association for Computing Ma 
Hotel New Yorker, New 


chinery 


York 


Dec. 19-20-- RE TMA 
on Applied Reliability 


Southern 


Symposium 
Bovard Hall, 


University of California 


Los Angeles 


14-16 


posium on 


Third National 
Reliability 
Control in Electronics 
IRE, ASOC, 
ing Department and the 
Statler, Washington, D. ¢ 


Sym 
and Quality 


sponsored by 


the RETMA Engineer 
ATER, Hotel 


Jan. 16-18 
De hive al 
Plastics 


Sheraton-Jeflerson, St 


13th 


Conference 


National 
Society ol 
Engineers Ine Hotel 


Louis, Mo 


Annual 


Feb. 5-7 12th 
Plastics Division Conference The 
Society of the Plastics Industry, Inc 
Kdgewater Beach Hotel, Chicago 


SPI Reinforced 


Feb. 19 sth 


trol Clinic 


Annual Quality Con 
Ro« he ster 
War 


sponsored by 
Quality 
Row hester 


Society for 


Memorial 


Control 


N. ¥ 


Feb. 25-Mar. | 


and International 


Annual Meetin 
Heating and Air 
Conditioning Exposition 


Society of 


American 
Air-( ondi 


{cosponsor of the 


Heating and 


tioning Engineers 
International kx 


Pheatre 


Exposition is the 
position Co.), International 


Chicago 


Feb. 26.28 


Computer 


1957 Western 
Conference: 


jointly by the IRI AIEE 
Hotel Statler, Los Angeles 


Joint 
sponsored 


and ACM 


Mar. 18-21 SPI 


Conterence: 


Annual National 
sponsored by The Seo 
ciety of the Plastics 
Las Angeles-Biltmore 
Angeles 


Industry, Ine 


Hotel Los 


Agency, Fort Monmouth, N.J 
Commercial testing laboratories and 
manufacturers, who are un 
familiar with the ASESA’s program for 
qualification-testing in other than gov- 


parts 


ernment laboratories, are also enecour- 


aged to contact the ASESA, 


ISA Elects New President 
Lith 


Automation Conference and Exhibit in 
New York City, September 17-21, the 


Society of America elected 


During its Annual Instrument 


Instrument 
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1949 — Ferramic A Magnetic Core Material, first produced by General 
Ceramics in 1949, gave sufficient promise of useability as a gyrator ele- 
ment to encourage General Ceramics engineers to further develop the 
Faraday rotational effects of Ferrites. 


1952 ~- variations of Schoenberg's original formula resulted in MF Balm» 
1331 in May, 1952. ee ees 


1953 — other refinements resulted in General Ceramics Ferramic R1, 
available for several years for X Band applications. 


by GENERAL CERAMICS 
on the development of 


MICROWAVE 
FERRITES 


Now S$ Band Ferramic R4@ is available! 


This new territe material, designated Ferramic R4 by General 
Ceramics, 1s suitable tor use in many S Band applications. Com 
plete information will be supplied on receipt of full details of 
your specific application. Please address inquiries to Dept. ME 
Properties of Ferramic R1 
| | = 2150 gauss Dielectric Magnetic 
‘Frequency Properties —_— Properties 
CPS & /2X, tan bq p'/ po tan b,, 
| 109 13 | 007 3 15 
1.5x10® 13 006 17) 26 
3x10° | 13 004 0 200 (peak) 
enn |] } | 10% =| 13 | 002 | +.7 | .004 


Ferramic 1 


Curie Temperature 270°C 
Volume Resistivity High 
ensity 4.3 grams /cc 


Ge CERAMICS CORPORATION 


General Offices and Plant: KEASBEY, NEW JERSEY 


MANUFACTURERS OF FERRAMIC CORES, MAGNETIC MEMORY CORES, 
MEMORY PLANES, MICROWAVE FERRITES, SOLDERSEAL TERMINALS, 
HIGH TEMP. SEALS, STEATITE, ALUMINA & CHEMICAL STONEWARE 





take your 
choice... 
of 
ia) 
Fig tate 
warehouse 
PS Cita 
yf 
Tet es 
nuts 
screws 


Cverylhing For 
d hastening 


One-stop fastening service—everything— 

bolts, nuts, screws, rivets, washers—at one 
time, one place, with one order. That's how you 
get real buying economy. 


Call Sterling Bolt—or any of our 


distributors. 
ee 


STERLING BOLT COMPANY 


363 West Erie St., Chicago 10, Ill Phone: Superior 7-3000, Teletype: CG 488 


MANUFACTURING PLANTS IN / CHICAGO « ST. LOUIS 


f 1ILWAUKEE 
Available at these ¢ w KEE 


and other 


distributors AST COAST BOLT AND NUT CO PAN-PACIFIC SCREW AND BOLT CO. 
84-94 HUDSON ST.. NEW YORK 13, N.Y 201 NEVIN AVE., RICHMOND, CAL 


GULF COAST BOLT ANDO NUT CO TEXOKANA BOLT AND NUT CO PENN BOLT AND NUT CO 
1115 SILVER ST., HOUSTON 10, TEX 1810 S. AKARD ST. DALLAS 1. TEX P.O. BOX 9967, PITTSBURGH 33, PA, 
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as president for a one-year term. Jus- 
tus T. Volbrecht, president, Energy 
Control Corp 

The new ISA president received his 
electrical engineering degree from the 
University of Cincinnati and completed 
a second two-year term as national 
treasurer of ISA with his election as 
president. This year’s ISA show at- 
tracted over 36.000 visitors to the five 
day event consisting of displays of 425 
manufacturers, a conterence program 
featuring more than 100 technical 
papers, educational activities and so- 
clety meetings. 

In many of the displays were to be 
seen instruments tor measurement, 
testing, telemetering, data handling and 
other applications. Also on view were 
computers, control devices and acces 


sories for automatic control units 


Industrial Designers Select Jay Doblin 


Jay Doblin, director of the Illinois In 
stitute of Technology, has been elected 
president of the American Society of 
Industrial Designers 

Mr. Doblin. who took his engineer 
ing studies at Brooklyn Tech, studied 
industrial design at Pratt Institute 
After working for Carl Otto he served 
as assistant director of product design 
at Raymond Loewy Associates. He was 
chairman of the Night School of In- 
dustrial Design at Pratt Institute before 
going to Chicago. Mr. Doblin has 
taught experimental design in New 
York and has written on design as well 
as lectured on this subject. 

Other ASID officers include: William 
Goldsmith, vice president (Chicago 
industrial designer), Francis Braun, 
treasurer (Cincinnati industrial de 
signer), and Kenneth Van Dyck, sec- 
retary (industrial designer in Connecti- 
cut.). 


Navy Authority on Guided Missiles To 
Address RETMA West Coast Conference 


Feature of the two-day annual West 
Coast Conference of the members of 
the Military Products Div. of the Radio 
Electronics- Television Manufacturers 
Association will be an address by 
Admiral John H. Sides, Navy author 
ity on guided missiles. The Conference 
will be held November 1-2 at the Bey 
erly Hilton Hotel, Beverly Hills, Calif 

All committee meetings is well as 
the general membership sessions, will 
he open not only to members of the 
Division, but to all West Coast RETMA 
members whether or not they are af 
filiated with the Division 

Admiral Sides has been associated 
with the Navy’s guided missile program 
since 1948 when he was assigned as 
Deputy to the Assistant Chief of Naval 
Operations for Guided Missiles. In 
1952. the Admiral became Director of 
the Guided Missile Division, Office of 
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LEFT: Sheet stock; shear strips and punch 
Sheet tock hear trip punch blank, gan 


notches. BOTTOM: Sheet stock; shear striy 


blank, mill notche 


punch 


Vs 


es 

bi 

LEFT: Sheet stock and, smooth-saw to size, smooth 
aw bevel, «mooth-saw corner cut-out, drill. CENTER 
Sheet stock; band turn OD, bore ID, smooth-saw 
ide, drill five blind holes with jig. RIGHT: Sheet 
tock and, band-saw roush-bere ID, hob teeth, 
finish-bore ID, machine keyway 


TOP LEFT or f punch, form 
CENTER: Shee on ve o size, drill, form, BOT- 
TOM RIGHT lee och ear strip 


form twice 


punch piece 


rubber-stamp twice 


LEFT: Sheet stock; sand, «mooth-saw, drill, smooth-saw 
lo hape radiu corne ing-saw notche 
RIGHT: Sheet stor ugh blank form 

aw width ength, at rape radius edge 
drill with ji co 


LOWER LEFT: Hexagonal rod; smooth 


crew machine, turn choulder thread, chamter, and 


aw, automatic 


it off. The other samples are automatic-screw 
parts made from Diamond Fibre by C-D-I 


machine 


Tey 
i 


LOWER LEFT: Tube stock; automatic 


turn shoulder chamfer and thread end, thread other 
end, UPPER LEFT: Tube (two diamete 


‘ tap crew 


~ machine 


machine larger piece; serew-machine 


UPPER 


punch twice, 


thread, kourl, chamter, cut off small piece 
RIGHT: Tube mooth-saw to length 
ountersink, LOWER RIGHT; Tube 


chamfer, cut off, punch 


crew-machine 


C-D-F fabricates and forms DIAMOND VULCANIZED FIBRE 


FAST... AT LOW COST... DEPENDABLY 


Vulcanized Fibre is a wonderful ma- 
terial if you know where to use it and 
how to buy it. We suggest on many 
jobs that it’s best to do the fabrication 


Why? 
D-F knows how. Since 1895 


and forming in C-D-F’s shops 
Because ( 
the company has put fibre to work in 
everything from buggy axle bushings 
to metal clad radio parts. The handling 
of thousands of set-ups for high speed, 
low cost production runs gives C-D-1 
an “experience bank” to draw from 


Shop 


short cuts 


supervisors have a 


wealth of 
little tricks that result in 
lower prices for you. They know the 


material and its peculiarities 


TOUGH, RESILIENT, STRONG 


How long has it been since you ex- 
amined th unique properties and wide 
range of C-D-F fibre grades? Vulcan 


ized Fibre is arc resistant, mechanic- 


ally strong, non-corroding, half the 
weight of aluminum. Repeated moisten 
ing and drying in forming insignifi 
cantly alters the nature, structure o1 
quality of the fibre 

Since C-D-F has their own paper 
mill, uniform, quality control is made 
possible Special grades are more easily 
developed A vood ex mpl is C-D-] 
Abrasive Fibre 


with excellent resin and grit adhesion 


i medium density fibre 


now widely used for abrasive discs. 


A BIG, RELIABLE SOURCE 
C-D-F does 


business with the largest 


tonnage users of sheet, rod and tube 
world, This 


deliveries, good price 


fibre in the means good 


reliable prod- 
You deal 


materials engineer, a C-D-I 


ucts for every new customer 
with a 
man who knows how to give you the 
Vulcanized 


value in Diamond 


Fibre. If 


most 
you want to improve design 
mplify purchasing, speed production 
Diamond Fibre and the facilities 


(-D-F. Write for catalog, free test 


imple or send us your print for 


quol ition 


CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 


13, DELAWARE 





the Chief, Naval Operations, in which 
assignment he directed the Navy's 
guided missile efforts for nearly four 


years. He will report on April 17, 1956 
1" as Deputy to the Special Assistant to 
De tense Secretary Wilson tor C,uided 


MOTORS = 


Iuminating Engineers Honor 
Dr. Irving Langmuir 
First) honorary membership to be 
awarded , 


in 25 years was recently be 
stowed by the Illuminating Engineering 
Seciety on Dr. Irving Langmuir. re 
search scientist who perfected the first 
gas-filled electric light bulbs. inereas 
ing the efficiency of incandescent lamp- 

and reducing their operating cost 
The bestowal took place at the 50th 
anniversary technical conference of the 

Society in Boston, September 18 
Only four other distinguished figures 
in lighting engineering—among them 
Thomas A. Edison—have been honored 
by the Society since its founding in 
9 ’ 1906. Dr. Langmuir, now 75—has con 
) tributed to diversified areas of science 
toes ’ winning worldwide recognition as a 
basic researcher and winning the cos 
eted Nobel Prize in chemistry in 1932 
After forty years service at the Gen 
eral Electric Research Laboratories 
Schenectady, N. Y., Dr. Langmuir re 
tired in 1950 as its associate director 
and, for the past six years, has been 
serving in a consultant capacity. He has 
honorary degrees from 12 universities 
three of them abroad, in addition to the 
degree of metallurgical engineer that 
he earned at Columbia University 
School of Mines in 1903, and degrees 
of Master of Arts and Doctor of Phi 
losophy taken three years later after 

The new Doerr No. 566 Series is now available to users who, postgraduate work in Germany 


for design or service reasons, wish to continue with the 66-frame 
motor. It utilizes high-production, low-cost, 56-frame com- Audio Engineers Elect President 


: : . . QO. Ste 0 resi 0 Tekerin 
ponents and is designed to give the shaft height and location W tanton, president of Pickerin, 
& Company, Oceanside, N. Y. has been 
elected president of the Audio Engi 
neermg Socprety Mr Stanton who jon 
shaft extension. For many years the 66-frame has been ac- ed Pickering in 1948, has been respon 


of mounting holes of a standard 66-frame. An oversized bear 


ing on the shaft end makes it possible to obtain a *4 " diameter 


ail ry t 13, | ' sible for components and systems 
‘epted as sti ard for mos » and 4 gs 
cepted as standar . - +: Lp. SENG development in the fields of industrial 


Furnished with Type C machined face mounting, open, totally control, fire control and audio en 


pI 


. ’ ° neering. He developed and patented ar 
enclosed, fan-cooled and explosion-proof designs. Now in per- ; 
electronic servo system enabling any 


manent production, priced at only a slight differential over standard machine tool to automatically 


comparable ratings in the 56-frame Series produce complex contoured parts 
Klected executive vice president of 
the Society was Sherman M. Fairchild 
president oof Fairchild Recording 
Equipment Company, New York 


Klection was by mail ballot 
WRITE FOR FURTHER Barton Kreuzer Heads Up Motion Picture 
INFORMATION AND QUOTATION DOERR 


and Television Engineering Group 
‘ ) 
Planning for the Radio Corporation of 


CEDARBURG, WISCONSIN America Camden N J has been 


elected president ol the SOCTELY ot 





W HASTEMER BRIEFS 


BUROSAL 


L 


& WARD 


BOLT AN D NUT COMPANY 


Spin-Lock screws increase 


Ic; XPERIENCH 
SCrews 


vibration or 


Technical-ities 


By John S. Davey 


ratchet action on the 

the 
tighten 
teeth 


upon 


Coarse Threads 
Better Than Fine 
For Many Jobs 


The 
then re 
ening 


The load 
tions on 
standard coarse 


and stre concentra 5 
threads are lower in ! 
thread fasten 

ers than in fine threaded one 

Flank engagement is also 
thread 


such 


greater because coarse 
deeper, Ex 
fine 


are 


cases 


cept in 
adjustment 
are needed, threads 
therefore, preferable to 
threads, They 
sistance to stripping 
can be 


where 
coarse are, 
fine 
have greater re 
and, 
highly 


tronger a 


con 
sequently, more 
torqued to make a 


sembly. 
PRODUCTION SAVINGS 


thread fa 
two-third 
needed for fine 
embly time 
thread 
or mating hole 


Coarse tener 
tighten 
the 
thread 
is faster 
bolts 
with le 
thread when 
tioned. In ha areas, 
this ease of ‘ ing ofter 
factor seal 


that 


with only 
revolutions 
s. oO YOUr a 
too (Coarse 
enter nut 
tendency to cro 
not truly posi 
rd-to-reach 
can 
be your decid 
in rn ind, coarse 
thread 
handling since they’re less apt 
to be damag 

All in all, coz threaded 


need “habying’”’ in 


standart prove bet 


for an ‘ nbly bere ause 
their additional clamping 
strength for the 
sembler : 

economy 


vantaye 


cooling 


ectional photomacrograph below 
almost 


actually 
tightening, as 


holding power by 20% 


confirms 


hold ti 


that Spin-Lock more 


ght under conditions of 


torque to loosen a Spin-Lock 
than to tighten it 

heating and 
teeth 
bearing surface 
lets the 
until 
the 


shown in 


repeated LOWER COST ASSEMBLY 


Spin-Lock avoid for 
washers or external locking devices 
One construction, they allow 
faster assembly and can be easily han 
dled 


Their strong have a 


screws need 
acute angle 


fast 


screw 
the 

seat 
the 


and easily, plece 


embed into 


and driven in cramped spaces 
STRONGER ASSEMBLY 


the teeth }f{eat treatment gives the teeth hard 

rotation and loo ness and toughness. Spin-Lock screws 
it takes about 20 therefore, be when re 
sin holding 
The extra strength also per 
tighter fastening for a stronger 
without risk of stripping 


vertical face of 
sists countel 
As a result, 


can, reused 
moved with but slight los 
power 
mits 
assembly 
thread 
Screw and flat 
Product 
surdsall 
Plante 
ras 
Calif. Ad 
(Phila.), 
Dal 


with hex, 
eads are available, See Sweet’ 
Designers file or write Russell, 
& Ward Bolt and Nut Company 
Port Chester, N.Y.; 
tock Falls, Ill.; Los Angel 
tional offices at: Ardmore 
Pittsburgh; Detroit; 


Francisco 


pan, tru 


( oraopoli 


Chicago; 


High strength bolts improved product at a saving 


Kept the bol 
v nh annual 
tilability 
maintenance 
oo Can draw or 
technical help to ; 


embly and to cut 





Motion Picture and Television Engi- 
neers for 1957-58. 
The results of the national SMPTE 
elections were revealed to those attend- 
CoTo-coiL ing the 80th semiannual convention of 
the Society at the Hotel Ambassador 


and in Los Angeles. Mr. Kreuzer, who 


joined RCA in 1928, has been con 


re Mg of cerned with electronic development 
; On, work, film recording engineering, and 


; other related activities 
a 
iY 


The rapid spread of automation 
throughout ind istry would be in pos 


sible without efficient control systems 

‘ 

ome of the finest measuring instru NEREM Inaugurates Fall 
ments depend upon Coto-Coils to at Meeting Schedule 


tain the highest degree of precision 
and dependability The New England Radio-Electronics 
If you use coils, Coto-Coil can save Meeting, jointly sponsored by the Bos 
you countless hours of laboratory and ton and Connecticut Valley sections of 
fin ae rd = the IRE will henceforth be held each 
fall instead of in the spring. 

Sl Matai: Bin Phe first fall meeting will take place 
November 15-16 at the Hotel Bradford, 
COTO-COIL CO., Inc Roston. with 
63 Pavilion Avenue sions on both technical subjects and 
Providence 5, Rhode Island on engineering evaluation of materials 
Scheduled for the first day are meet- 
gtC! Slo ings on acoustics and communications 

” 4 


as well as sessions on standard and 


an agenda including ses- 


: component selection. On the second 
4 Ge | ik day, November 16, sessions will be 
: oO be) ee Ol a concerned with navigation and unifying 
4 concepts 
ey Over 100 exhibits of products made 
by electronics manufacturers and sup- 
pliers are expected to be on display. 


TIMER RELAY a . — Motion Picture and Television Engineers 
i tat Nee . Honor Dr. Alfred N. Goldsmith 
that eliminates y = Le As recipient of its highest award, the 
; ’ , ; - >> . 4 Progress Medal The Society of Motion 
iy timing X Ps c ey) AF Picture and Television Engineers has 
pro ems eC OS™ picked Dr. Alfred Norton Goldsmith, 
eS 


: ‘ motion picture and television consul 
% No false contacts } F tant. Dr. Goldsmith will receive the 
% Non sticking 1956 award during the Society's 80th 
% Practically ‘fail safe convention at the Los Angeles Am 
bassador October 9 
The Progress Medal was established 
col in 1935 to honor outstanding achieve 
ENERGIZED ment in motion picture, and later tele- 
Durakool I \ vision, technology. This year’s recipient 
, was selected “for his many contribu 


STEEL MERCURY pent. ee) | ; tions to the progress of sound motion 


picture and television engineering, 


tr Low cost timer 


particularly his early recognition of 
the importance of a tricolor kinescope 
and his conception of the means for 
its accomplishment.” 
Active in research since 1915, when 
col he joined GE Dr. Goldsmith served as 
DE-ENERGIZED ; Director of Research of the Marconi 
Wireless Telegraph Company of Amer 
ica and of RCA, of which he later 
e brilbaber. or weite became vice president and general en- 
DURAKOOL - Mie. gineer. Presently he serves as consul- 
ELKHART, INDIANA. USA J for § ) tant to such companies as RCA, NBC, 


WESTON RD TORONTO 9, CANADA and Eastman Kodak 


See teleph firectory for local d 
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Mallory Booklet 
on Motor Starting Capacitors 
Offers Valuable Information 


Anyone who is working with air conditioner 
erator 


, refrig- 
or other motor-driven electrical appliance 
will find a lot of valuable facts in this Mallory book 
let. The latest edition, just published, reflects the 
extensive experience which Mallory has gained dur 
ing better than a quarter century of pioneering de- 
The booklet 


pecial interest to your service department 


velopment in motor starting capacitor 
will be of 


and your test equipment engineers. 


During these years, Mallory ha 


proved capacitor life, extended temperature ranges, 


constantly im- 


manufactured to increasingly close tolerance 


Serving Industry with These Products: 


Electromechanical— Resistors ¢@ 


Electrochemical—Capacitors © Rectifiers © Mercury 


c 


Metallurgical—Co 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Switches © Tuning Devices © Vibrators 


Batteries 


ntacts ® Special Metals @ Welding Materials 


and at the same time reduced capacitor 


in 1931 


ize to only 
one-seventh of what it wa 


The booklet i 
Mallory’ 


cover 


Gordon \ 
Division, 


written by Peck, of 
experience 


It en- 
capacitor construction, 


Capacitor whose 


“pe 


ome 82 years in the capacitor field 


COM passe uch ubject i 
application, operational limitations, causes of capac- 


itor failure, capacitor selection and testing 


Write to Mallor 


for a consultation by 


today for your free copy 
Mallory 


pecific capacitor application 


And ask 


peciall ts on your 


Expect more...get more from 


MALLORY 


Pp. BR. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





W 


Rhodium 
Plate 
Wont 
Curl,Crack 
or Peel! 


A rhodium plating process that 


produces *C ompressively 


Stressed deposits devel 
oped specifically for industrial 


RHODEX will 


materially increase the fatigue 


applications 


resistance of the metal over 


which itis deposited 


*Patent Pending 


° t 
Sel-Rex Precious Metals, inc 


229 Main Street @ Belleville 9, N. J 


Please rush descriptive literature and 
technical data on Sel-Rex RHODEX (Com 


pressively Stressed Rhodium 


NAME 
COMPANY 
ADDRESS 
city 


ZONE STATE 


Men in Industry 


Edward E. 


president of Reliance Electric and En 


Helm fhias been elected 


yineering Co... Cleveland, major manu 
electroni 


speed drives. Mr 


served as vice presi 


facturer of electric motor 
controls and variable 
Helm whe has 
dent and general manager of the Cleve 
land, Ohio company since last January 
joined Reliance in 1924 filling, during 
the years, various posts in home sales 
engineering ind 


- 


ments He 


managerial assign 


replaces James W. Corey 
who resigned as president, but will 
continue hic association with the firm 
as chairman of the board of directors 


Both men assume their new ofhees on 


Nov. | 


Appoimtment of Walter R. Bush a 
viee president in charge of engineering 
ind member of the management com 
mittee has been announced by Fenwal 
Tine manulacturer of temperature con 
trols and fire and overheat detectors 
for industrial and aviation applications 
Bush will be 


responsible for all research and ap 


In his new position, Mr 


plied engineering work on such prod 
ucts as aireratt) fire detectors jet 


engine controls industrial thermo 


tats, and related products, Prior to 
joining Fenwal recently, Mr. Bush was 
chief components development engineer 
for Republic Aviation Corp 

At Michigan Tool Co 
ard § 


assistant chief engineer 


pany since 1950. Mr 


Detroit Rich- 
Hildreth has been appointed 
With the com 
Hildreth has held 
i variety of engineering and design 
posts in the machine tool and affiliated 


mnduistric ince he was graduated from 


the Wentworth Institute 


Lous Clock 
Waterbury 
Dwight E 
head of it 


Manufacturing Co 
Conn ha appointed 
Harris chief engineer ind 
recenth expanded develop 
ment and product application depart 
ment \ vraduate of Worcester Poly 
techni Institute with i Mechanical 
ken miecriny degree Mi Harris wi 
formerly chief engineer at Winchester 
Klectroni Ii He hold several pat 
ents on Nenoid valve ind has patent 
pending on a hydraulic servo control 

Po direct the ‘ { ) - Special 
Products Di erove or of Bed 
ford, Ma ha 


Pray as General Manager with respor 


ippointed CG. Emerson 


ibility. for printed wirtn 


witrs pre ed iver pran 


tron subassemblies and electroni 
equipment. Mr. Pray comes to his new 
post with a broad background in radio 
electronic engineering and 
ment holding an E.f 


R PI and in M » n 
Rutgers 


manage 
degree from 


phy sics from 


At Gabriel Electronics Div 
Co., Dr. 


appointed to the newly 


Gabriel 
Henry GC. Giuliani has been 
created post 
of assistant to the director of engineer 
ing and sales 
of the 


His appointment is part 
expatision program being put 
into effect by the company, manufac 
turer of antenna systems for radar, fire 
other 


military equipment) Educated in Paris 


control, missile guidance and 
Dr. Giuliani has served several Amer 
ican companies as chief engineer, as 
sistant director of research and chiet 


mechanical engineer 


Louis Jj. Alvare has been promoted 


from chief mechanical engineer to 
Pechnitrol 


Philadelphia. He will 


he in charge of all contract engineer 


director of engineering at 


Engineering Co 


ing. beth government and = industrial 
The Company has also 
George Hand, chief 


engineer to director ol 


appointed 
forme! electrical 
product re 
search with responsibility for research 
and development on company’s pulse 
delay lines and 


transtormer instru 


ments. Both men directly to 
John F. Koch, vicr 


neering 


re port 


president lor engi 


Kuhlman  Electris Co bay City 
Mich. has named Arthur V. Hughes 
vice president and director of engineer 
my Mi Hughes Whe 
Bachelor of Science de 
ing and Master of Scier 


M.A. Kuhlma 


director of engineerin 


oimed 
Prior to thi 
ippointment he had lin researcl 
engineering at Battelle Institute, tran 


former development engineering for 
Westinghouse Corp. and test engineer 
ing for General Motor id General 


Electric 


Clare W. Harris has been advanced 
o ckheed’s Mis 
ile Systems Diy it Van Nuy Calif 
With the Company since 1953 and a for 


I projec engineer at | 


istant chielt engineer il North 
rop Aireraft Co.. Mr. Harris will have 


re ponsibility lor ~¢ major proj 


mer is 


issified 





ed kM ile) | 
ON THESE VERSATILE ENGINEERING MATERIALS: 


Arc resistance of Du Pont TEFLON 
helps reduce generator maintenance 


Thrust washers of ZYTEL* 
nylon resin are resilient 
and long-wearing 


foughness, abrasion resistance, good 
bearing characteristics 
ties make ZYTEL nylon resin ideal tor 
thrust washers. Tests show that on '4 
H.P OQO02” to 
QOOS” wear on the washers in 10,000 
1750 R.P.M. Since thrust 
washers of ZYTEL require little lubri 
cation, costly thrust-lubrication design 
can be simplified. 


these prope! 


motors there is only 


hours at 


® Typical application of 


thrust 
ZYTEL on bearing shaft of '4-H.P. motor. Thrust 


washers ranging from ‘se’ to | 


washer of 


available from 


Ohio 


Cosmo Plastics Company, Cleveland 


Sleeve-bearing motors equipped 
with these washers can be operated in 
a vertical position as well as horizon 
tally. The lightweight washers of 
Zytet take up the thrust loads in any 
position. Another advantage is a re 
duction in noise and vibration, thanks 
to the lasting resilience of ZyTFI 

Perhaps you have a product or 
process that will be improved by utl 
lizing the properties of ZyTEL nylon 
resin. Clip and mail the coupon for 
further information. 


SEND FOR 
MORE INFORMATION 


One of 


terials is 


these versatile engineering ma 


often a key factor in product 
improvement or new product design. Clip 


the coupon for additional data 


General Electric finds insulator sleeves 
of Teflon withstand repeated flashovers 


Outstanding success with insulators of 
Du Pont tetrafluoroethylene 


resin is reported by the Locomotive 


TeEPLON 


and Car Equipment Department of 
General Electric. Used on the brush 
holder supports of G-E railroad-type 
generators, these insulator sleeves 
have performed successfully in freight 
train service for more than a yeal 
Chief advantage of these sleeves ts 
their Repeated 
unavoidable in railroad 
service, have little effect on TEFLON 
while former insulators blistered 
G. E. reports that the new protective 
sleeves tend to be self-cleaning, too 


resistance to arcing 


flashovers, 


thanks to the vaporization of a micro 
film of TEFLON in the region of the 
arc, which provides a clean, new sur 
face after each are flashover 

Easier handling of generators in the 
shop, together with the long service 
life of TEFLON 


made maintenance simpler and less 
costly 


Can TEFLON help you? 


Tt LON 


each sleeve of has 


offers new opportunities to 


This 


Du Pont engineering material has an 


designers of electrical equipment 


unusual combination of properties 
that makes it well qualified for insula 


tion in all sorts of power equipment 


HEAT RESISTANCE: [rh LON withstand 
hot-spot temperatures to 500° | 


POWER FACTOR: [TEFLON ha i 
factor of less than 


range of 60 cycle 


powell 
OOOS for the tested 
to 10 


ycle 


E. |. DUPONT DE NEMOURS & CO 


* Sleeve of TEFLON being positioned over 
the insulator on brushholder support. Used in 
high-speed freight-train service, these sleeves 
of TEFLON have contributed greatly to lower 
generator maintenance 


® Brushholder 


motor generator 


sleeve of TEFLON on a G-E 
TEFLON has a high short 
time dielectric strength, ranging from 1000 to 
2000 volts per mil 

RESISTANCE TO DETERIORATION: [11 1.0N 
is not affected by 


ind ha 


moisture or weather, 


outstanding chemical vesistance 


These properties, plus toughness and 
flexibility, are the 


reasons [TEFLON 1s 
finding such wide usage today in tape 
molded parts for the electrical 
You'll find Du Pont TrrLon 
performing with outstanding success 


in motors 


and 


industry 


generators, transformers, 
Capacitors and various types of elec 


tronic equipment 


(Inc.), POLYCHEMICALS DEPARTMENT 


ROOM 2011, Du Pont Building, Wilmington 98, Delaware 
in Canada: Du Pont Company of Canada Limited, P. O. Box 660, Montreal, Quebec 


Piease send me 


ZYTEI 


more mto 


Terion. I 


Name 
Compan 
Street Addre 
C ity 


Type of Busine 


ZYTEL, TEFLON are registered trademarks of 


E 


Du 


mneecring materials 


e materials for 


du Pont de Nemours & Co 





HYCOR 
r VLE A 
MAGNETIC 
CLUTCHES 


« 


oa 


Only 1 watt of power 
required... 


to develop 15 oz. in. of torque 
with a response time of 5 milli 
seconds. Only two moving parts 
which eliminate all maintenance 
problems. 

Minimum dimensions (only 
1” 0.d.) facilitate their use in 
compact assemblies. Extremely 
low cost enables designers to 
utilize the benefits of muitiple 
clutching in inexpensive elec 
tronic equipment 


Send for 
Bulletin C-1 
for complete details 
Hycor's systems engi 
neers will be pleased to 
assist in special design 
applications. 


Representatives in principal cities 


OPVIGIOM OF INTERNATIONAL RESISTANCE COMPANY 


12970 Bradiey Avenue, Syimar 10, Calif. 


He will also continue to serve as assist 


ant to the director of engineering 


Columbus, Neb., 


resistors 


Dale Product 
manulacturer of precision 
and electronic components, has named 
George Elliott vice president and gen 
eral manager of its Burbank, Calif., 
plant Mr. Elliott formerly chief 
engineer for Cole Instrument Co. and 
production engineer for North Amer 
ican «Aviation Corp. Before joining 
Dale, he wa ce pre ident of Wellan 
Corp., manutacturer of precision instru 
ments The new Dale plant, to be 
known as Dale Products, Inc Pacific 
Div will make the companys new 


trimmer potentiometer 


Arthur J. Burke has been advanced 
by Richardson Seale Co., Clifton, N. J 
to vice president. With the Company 
for 20 years, Mr. Burke has been serv 


in i hief engineer ince 195] \ 


yraduate of Newark College of Engi 


which he 
B.S. in mechanical engineering, 1937 
Mr. Burke has done graduate work in 


ineering il his ilma 


neering trom received his 


electrical ery 


Robert J}. Laws has been named 
Assistant Chief Engineer of the Baker 
Raulang Co.. Cleveland manufacturer of 
materials handling trucks. Mr. Law 

1 1946 graduate of the United States 
Naval Academ came to Baker-Rau 


lang alter many ears of active duty 


with the Marine Corps 


Dr. William E. Frye has joined the 
taff of the Lockheed Missile Systems 
division research laboratories in Palo 
Alto. Calif. Director of Research, Dr 
Louis N. Ridenour, announced that Dr 
Frye has been assigned to one of the 
company s major mi sile projects Dr 
Frye received his Ph.D. in physics from 
the University of Chicago and has 
worked in the fields of radio electronics 
at the Navy Research Laboratory, as 
well as on a missile project at North 


American Aviation 


At Telectro Industries Corp., Long 
Island City. N. Y., Reger Somerville has 


been appointed chief engineer 


The Shettield Corp., Dayton, Ohio 
has established a research and develop 
ment division devoted exclusively to 
machines and 


instruments, controls 


systems for “autometrology”—combin 


motion or memory with 


Headed by W 


companys vice presi 


ing machine 
automat measuring 
Fay Aller, the 
dent and director of research. the new 
division will assemble a staff of several 
hundred 


cleonic and other specialized engineers 


electroni hydraulics, nu 


electrical 
laminations 


Thomas & Skinner’s OrthoSil lam 
inauions prove ideal for applications 
requiring good directional electrical 
characteristics with extremely high 
permeability and low core loss. For 
high frequency inductors where an 
unusually high Br/Bm ratio is de 
sirable, 4 mil OrthoSil laminations 
are recommended The exceptionally 
high permeability from low to very 
high induction provides corre spond 
ingly low core loss for frequencies 
of 400 to 2000 cycles 

Also, T&S’s widely used EI 4 
phase laminations are designed espe 
cially for OrthoSil and are available 
in 4 mil and 14 mil thicknesses. The 
smaller thickness makes excellent 
core material for high frequency 
3-phase transformers. The 14 mil 
thickness is particularly adaptable 
to 60-cycle applications 


If you have application problems 
involving laminations, you can de 
pend on Thomas & Skinner. Thomas 
& Skinner has been providing re 
liable solutions to 
magnetic material 
problems for more 
than 50 years 

Write today for 
Bulletin L-355 on 
laminations 


r 


bey he 
SKINNER, Inc. 


1114 East 23rd Street, Indianapolis 7, Indiana 
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“eee Teer VES Tey sere TrOCcemMmaras OF £. I 


Gu Pont de Nemours & Co 


Announcing a CUSTOMIZED 


SUBMERSIBLE MOTOR 


e that fits in a small-diameter casing 
e that gives you high output 


e that runs in water, oil or other fluids 


Look at typical features of a J&H Underwater Motor 


1 Rotary Seal—Ceramic and graphitar faces, 
carefully lapped fo insure against entry ot 
water and contaminants 


2 Encapsulated Windings—A special J&H 
epoxy compound is used for “potting.” Epoxy 
has exceptional heat conductivity and does 
not buckle or swell under many abnormal 
conditions. “Potting” prevents winding fail- 
ure, even if water enters motor In fact, motor 
will operate as water-filled unit. 


3 Corrosion-resistant Epoxy Paint Vinish 


4 Seemented Vilting shoe Self-aligening Thrust 
issembly—Ample reserve thrust carrying 
capacity is provided. Faces accurately lapped 
for long wear 


§& Oil-filled Motor A large reservoir of oil 
provides additional dielectric strength, in 
sures longer seal and bearing life, protection 
against corrosion 


6 Controlled Pressure System—Diaphragm and 
spring assembly insures an internal pressure 
sufficient to prevent infiltration by external 
contaminants, which could occur with normal 
seal wear 


@ L/D Ratio To Suit—Length/diameter ratio 
can be varied to fit casing, tank, pipeline or 
other designated location, 


Whether you're pumping water, crude oil, gasoline 
or other fluids, your motor need can be met quickly 
by Jack & Heintz! 


Retaining the size flexibility and long service life features of the 
underwater motors, J&H designers have already developed modifica- 
tions for operation in crude oil, gasoline and other fluids. Customizing 
any of the proved basic designs to meet your specific needs is only 
a matter of defining your service and dimensional requirements 


SEND FOR DATA TODAY 


Confer with J&H motor specialists or write for 
folder which gives rating and performance 
data: Jack & Heintz, Inc., 17620 Broadway, 
Cleveland 1, Ohio 


Back & PE INDZ CUSTOMIZED ELECTRIC MOTORS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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SOLDERING GUN TIP JOINTS 
BRAZED WITH 


SAsy-FLO 45 
the “GOOD CONDUCT’ alloy! 


If anything needs good electrical and 
heat conductivit it's a soldering gun 
tip ‘Thats why Wen Products, Ine 

Chicago, Ilinotis uses EASY-FLO 45 
ilver brazing alloy to join the dissim 
Har metals of steel and copper that 
make up the heat and current carr 


in ' embly 


\nother service advantage of KASY 

P1L.is that it will not oxidize or cor 
rode at working temperature Phe 
trength and ductility of EASY FLO 
joints withstand “service abuse ind 


oldering guns get plenty of it 


Here's the Way Wen Brazes 
4000 Tips a Day 

Steel tips, with EFASY-FLO piece 
preplaced on their ends, are inserted 


into the copper terminals and staked 


Operator dips assemblies into flux pot 
of HANDY FLUX 


dipping consistency by electricity 


kept at proper 


sets them in holders on moving con 
veyor. Assemblies pass through twin 
city gas, compressed air burners after 
which they drop to a bin for cooling 
and defluxing. Present daily produc 
tion of 4000 tips could be doubled or 
tripled by adjusting belt speed and 
heat and adding another operator 


GET COMPLETE EASY -FLO FACTS ANO DISTRIBUTOR LIST 


BULLETIN 20 explains why high 


economy are inherent im EASY 


gives Handy information 


utor list by writing today 


Your NO. 


DISTRIBUTORS IM PRINCIPAL CITIES 


trength peed and 


FLO) brazing. Also 
joint design and 
fast brazing methods Cet your copy 


with cistrib 


Source of Supply and Authority on Silver Brazing Alloys 


OFFICES ond PLANTS 
ee/0GEFORT CONN 
PROVIDENCE @ + 
CHICAGO. 144 
CLEVELAMO, OMIO 
OFTAO!T micH 

10% aANOHIES, Ca 
TORONTO CANADA 
mOnletal Canada 


Company 
Briefs 


The name of the Burndy Engineering 
Co., Inc., has been changed to Burndy 
Corporation. A major manufacturer of 
electrical connectors and installation 
tooling, Burndy has headquarters in 
Norwalk, Conn., and plants and ware 
houses in New York City; Milford, 
North Haven and Stamford, Conn.; 
Chicago; Lynwood, Calif.; and Toron 
to, Canada. Change in name to Burndy 
Corp. reflects the broadening of the 
organization's activities 


Vickers Inc., Detroit, has reorganized 
its industrial and automation products 
department with the appointment of 
two assistant chief engineers reporting 
to James Robinson, chief engineer 
Under the new plan, Louis G. Jordan, 
with the company for 21 years. has 
been named assistant chief engineer 
for industrial products. Carl A. Brown, 
also with Vickers for more than 20 
years, has been appointed assistant 
chief engineering for automation sys 
tems 


Size of the Richmond, Calit., facil 
ities of the Berkeley division of Beck- 
man Instruments has been more than 
doubled by the completion of a $500, 
000 building program initiated last Oc 
tober. Extensive remodeling of | the 
existing plant plus a new 55,000 square 
foot building provide 100,000 square 
feet of working space for the company’s 
550 engineering, production and office 


employ ees. 


Aerojet-General Nucleonics, newly 
established subsidiary of the Aecerojet- 
General Corp. has moved into its new 
plant and engineering facilities at San 
Ramon, Calif. With plans for eventual 
expansion to 75,000 square feet, the 
new facilities include administration 
and sales offices, engineering, design 
and research laboratories and a_ pro 
duction area especially laid out for 
producing the small portable, self 
contained AGN 201, a mass-produced 
reactor, 


The third Southern California fac 
tory of Altec Lansing Corp. will be lo 
cated at Anaheim and will represent 
an investment in excess of $1,200,000, 
providing the company with a total 
production and engineering facility of 
200,000 square feet. Portions of the 
Beverly Hills and the Los Angeles op 
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BIG NEWS FOR COMPUTER AND INDUSTRIAL DESIGN ENGINEERS 


SILICON BAR 


JUNCTION 
LEAD WIRE 


SILICON UNIJUNCTION 
TRANSISTOR 


New General Electric Silicon Unijunction Transistor 


simplifies circuitry...improves reliability! 


NHIS single device, the new G-E Unijunce- 
tion Transistor, does the work of two acteristics of 
transistors and several other circuit compo- 


junction transistor with the desirable char 
point contact transistors. Its 
dependable high-temperature performance is 
nents...reduces circuit complexity, improves commended for missile, electronic switching 
reliability factors and leads to ultimate and relay applications 


For further informa 
lower cost. Invented by General Electric and 


tion on the Unijunction Transistor, call or 
developed under Air Force contract, the write: General Electric Co., Semiconductor 
new Unijunction Transistor combines the Products Department, Section X80116, 
uniformity, stability, and reliability of a Electronics Park, Syracuse, New York. 


UNIJUNC TION TRANSISTOR 
SAWTOOTH OSCILLATOR INPUT 


——¢— CHARACTERISTICS 
2 
TYPICAL BINARY COUNTER 


Ls 
S a ee 
VGING CONVENTIONAL 


FREQUENCY CONSTANT 
JUNCTION TRANSISTORS witHin 2 1% O* TO 120° CURRENT (ma) 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





erations will be transferred to the new 
plant, partial occupancy of which is 
cheduled for November with full 


CL MCR TMM ae come ee ene 


a Under the provisions of a purchase 

RLM RRM oo terete Sn 
P cago, has taken possession of the prop 

with one of these Momt-Chepman '® Scott subsidiary 

Acme will operate the new wholly 

S 5 a owned subsidiary as an Illinois cor 
pec | i yy ication nstruments poration under the name of Acme New. 
port Steel Co. with present Newport 


Steel management continuing to ad- 


minister company affairs. 


Westinghouse Electric Corp. is construct- 
ing a miultimillion-dollar plant in 
sloomington, Ind., for the manufacture 
of switchgear distribution apparatus 
Containing approximately 277.000 
quare feet of production and ofthese 
space, the new plant will employ some 
150 persons when full production i 
reached. Production will include the 
manufacture of capacitors and other 
components for electric utility trans 
mission systems; cutouts and oil-type 
enclosures for use on medium voltage 
distribution systems. These operation 
ire being carried on now at the com 


y's East Pittsburgh works 


The Indiana Steel Products Co., \ al 
paraiso, Ind., has acquired the assets 
of the magnet and separator sectior 
ol the Stearns Magnetic, Inc., VMilwau 
kee Wis The newly icquired plant 
located at 635 South 28th St.. in Mil 
waukee will operate as Stearns Mag- 
netic Products, a Division of The 


: ' . Ind teel Product . Its products 
If you think Stromberg-Carlson makes telephones only for office ndiana Steel Products Co. Its product 


or home conversation, you should know how many instruments parts separators, and related product 
we offer for specialized jobs. Stearns will 


will include pulleys lifting magnet 


continue to manutacture 
Shown above are just a handful, developed for somebody’s and sell its brakes, clutches and clutch 
ie . brakes under the name of Stearns Elec- 
special project. 
tric Corp. which will be located, after 


October ] il 120 North Broadway 
dial or manual service. Milwaukee, Wis. This 


Suspended-type ‘phones, great space-savers; used either in 


new corporation 
Remote-control instruments, such as we make to work with will be owned and operated by the for 


sé ” «66 ’ ve . ) Ste ~ ag Lie 
dictating machines. ‘“Press-to-talk,” ‘“Press-to-receive” and mer management of Stearns Magnetic, 


“op ” ° Inc with which they will have no 
Press-to-control” handsets, very popular in two-way radio 


connection 
applications. “1574” telephones, with a special 
key for transferring calls (or other functions) SOS ry I'wo manufacturers of testing equip 
from one line to another. ' IC, ment—one specializing in electronics 
prt i ind the other in mechanical and hy 
NEW CATALOGUE, with complete description of all (iam ieee | draulic devices—are pooling their facil 
special-project instruments, sent you on request. Or / ities. In a joint statement the Acme 
for a specific problem, just write Precision Products, Inc., Dayton, Ohio 
ind Cal-Tronics Corp., Los Angele 


S-C Li y pw have completed arrangements to work 
"1 . Fi om 


ath ’ together on projects where electronic 
vate : Pe. hydraulic and mechanical engineering 
skills are required. At the outset work 


BERG-CARLSON COMPANY _ *! ) :onined largely to manutactu 


ing ground support testing equipment 


STROM 


Vv > 1 4 


»SNERAL OVNAMICS CORPORATION particularly for aircraft and guided 


Telecommunication industrial Saies + 117 Carison Rd. + Rochester 3, N.Y. missiles 
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LOOK AT THIS ® Sure trucks shouldn't 
el electric cord but thes do! Rome 
can take this kind of punishment 


When wire fails, you lose two ways—ftrom job delay 
and re placeme nt costs. To cut this kind of ¢ xpense 
specify a Rome flexible cord next time 

These rugged cords last much longer than ordi 
mary cords and are your assurance of fewer on the 
job failures 

Your biggest savings come from using Rome cord 
on the really hard-service jobs. A tough Neopren 
jacket gives the cord its outstanding resistance to 
moisture, abrasion, oils, acids, sunlight, and even 
flame. Use Rome 50 normal duty and Rome 60 when 
you need an especially rugged cord for extra hea 
duty. The table below describes the standard Rome 
cords now available 


- rr 


Contact your nearest Rome Cable representative en RUGGED OUTDOOR DUTY 


) 


for more information—or write to Department 541-B built 


You get in protection 


and ask for Catalog P¢ RI | Rome ( able ¢ orpora igamst outdoor Vine hazard 


vith Home flexible cord lough 

tion, Rome, N. Y cae S ; peer 
scoprem jacketing withstand 
of sunlight ibrasion, and 


S/O” FLEXIBLE 300 VOLTS TYPE “SJO”" EXTRA FLEXIBLE ) 
Two 


Approx pron. Net k x ppros Me 
€ | Per M Pei M 


95 lbs ! 05 lbs d 53 lbs 70 lbs 
100 lbs ‘ 20 Ibs 26° 33 63 Ibs 2 86 lbs 
160 lbs 5 200 lbs 


215 lbs 260 lbs 


See us at the 8th National Plant Mainte- 
nance and Engineering Show, Cleveland 


Public Auditorium, January 28 to 31, 1957. P oO R A T O N 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





HOLTZER 


Synchronous and 
TCrair mee Tels irl 
Type Motors 


R24 Pypical ipplication for this revers 
ible, 4 pole mduction motor are in servo 
mechanisms a5 a balancing itor in 
recording instruments or as ‘ control 
motor for voltage regulator It has low 
rotor mertia for fast response ipplications 
When operated 2 phrase it can be con 
trolled electronicalls or operated single 


phrase asa pcriniane ni split ‘ prac itor motor 


R-25 Pypical uses are for recordin 


struments, dic tating and adding machines 


im 


Approximately 24" in diameter, itis avail 


able in eather induction or synchronous 
construction with reversible rotation 

Both the R-24 and R-25 are available 
with gear case speeds from 1/2 to 3600 
RPM torque ratings up to 75 o2 mches 


or higher, and single phase, 2 or 3 phase 


HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC 


125 Amory Street, Boston 19, Mass 


GENTLEMEN) Please send me data sheets on 
the Holtzer Cabot R.24 and R.25 Size Motor 


Please have representative call 


Name 
Company 
Street 


City 


Abstract and Comment 


General Sarnoff of RCA 
Looks 20 Years Ahead 


[TWENTY MAJOR DEVELOPMENTS in the 
next twent years were predicted by 
RCA Board Chairman Brig 


David Sarnoff at a testimonial dinner 


General 


honoring his 50th anniversary of serv 


we in radio. General Sarnoff who 
tarted his career in radio in 1906 as 


Mare oni 


Telegraph Company of Amer 


i nie enger boy with the 
Wirele 
wea (lates acquired by R¢ \) was hon 
ored by message of congratulations 
from President Eisenhower and Sir 
Winston ¢ hurchill 

Pribute and awards were presented 


Sarnofl by the Radio 


leadership in 


lo General 
Pioneer citing hi 
pioneering, and from the National Ap 
pliance & Radio-TV Dealers Associa 
tion in recognition of his contribu 
tions to the radio-television business 
Dr. kimer W senior ex 
president of RCA an 
nounced that three gifts from RCA 


Engstrom 
ecutive we 
cientists requested by General Sarnoff 
five years ago for this occasion were 
David 


Princeton 


ready for presentation at the 


Sarnofl Research Center 


N. J. The 


on colored slides at the dinnes in 


presents,” which were shown 


cluded a magnetic tape recorder for 
both color and monochrome television 
for broadcast use, a home magnetic 
tape player for television, an electronis 
amplifier of light, and an application 
of it to industrial X-ray use, an ele 
tronie air conditioner and in addition 
an electronic refrigerator 

Congratulating the scientists, — re 
search men and engineers for their 
pioneering courage, perseverance and 
competence, General Sarnoff expressed 
his grateful thanks and accepted “the 
amazing gifts on behalf of our com 
pany.” He said that in time they would 
find their way to the market place 
serve the public, benefit’ industry and 
open immense fields for further ex 
ploration and development 

“However impressive the events that 
have filled the last fifty years, or even 
the last century continued General 
Sarnoff, “lL am convinced that they will 
be eclipsed by the events of the next 
twenty years. Let us consider twenty 
major developments likely to affect all 
of us within that time.’ 

With that preface General Sarnoff 
proceeded to make the following twenty 
predictions for the twenty years ahead 


explaining that he had not attempted 


to list them in the order of their ij) 
pearance or their relative importance 

Nuclear Energy. “We will have 
learned to extract atomic fuel fron 
materials, thus 


relatively Inexpensive 


making this power both plentiful and 


Nuc lear 


brought to a practical state of peace 


economical energy will be 
time usefulness, not only for industry 
but for planes, ships, trains and auto 
mobiles. Direct conversion of atom 


energy into electricity—a_ principle 
ilready demonstrated experimentally 
by RCA—will be a fact. Atomic bat 
teries based on low cost waste prod 
ucts from nuclear reactors and operat 
ing for many years without recharging 
will supply energy for industry and 
for the home 

Solar Energy. “The energy of sun ray- 
will be 


worldwide use 


effectively harnessed and in 
It will prove ot special 
semi-tropical 


vali to =6tropie al and 


parts of the globe where the sun- 
energy is immense but where under 
developed nations cannot afford fully 
to utilize present-day fuels and power 
~“ourees y 

Communications. “Television, in tull 
colors, will be completely global, se 
that man will be able not only to speak 
and hear all around this planet but to 
see the entire world in natural colors 
Individuals will be able to hold private 
two-way conversations and see each 
other as they talk, regardless of the 
Moreover 


the beginnings will have been made 


distances separating them 
in the automatic and instantaneous 


translation of languages, enabling 
people to understand one another at 
once across the barriers of Babel r 


Transportation. “Jet-propulsion and 
rocket-type vehicles, using nuclear 
fuels, will travel at speeds as high as 
5000 miles an hour with greater satety 
and comfort than today’s aircraft. The 
world’s leading cities will be only 
hours apart, many of them virtually 
within commuting distance Inexpensive 
personal planes, “flivvers” of the skie= 
will fill the air. Automatically piloted 
aircraft for passenger service will be 
far advanced; guided “missiles” will 
transport mail and other freight over 
vast distances, including oceans.” 

Automation. “Already well launched 
automation will reach a crescendo un 
der the impact of cheap and abundant 
power. It will increase production, de 
crease costs, and make more goods and 
services available to more people. The 


transition will create problems of ad 
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Now.-: 


ratings in 


] circuit breaker 


--. for new simplicity 


From HEINEMANN ... anew circuit breaker ... Dual-Rated 
to protect equipment designed for operation on two different 
voltages—such as 6 or 12 V de, 110 or 220 V ac. 

Here is a practical way to reduce wiring complexity 
and manufacturing time ... while improving equipment 
protection. For one Dual-Rated Circuit Breaker has 
two ampere ratings . .. provides constant overcurrent protection 
for either operating voltage .. . and serves as the 
common main power switch as well. 

HEINEMANN Dual-Rated Circuit Breakers may be specified 
in any odd or fractional current ratings from | to 40 
amperes, with standard current ratios of 2 to 1, special ratios 
up to 4 to 1. Your selection of time-delay Se es eee oe Se ai ane ee 


Rated Circuit Breaker is used to protect a transformer capable 


. of a ac ith f diff oltac¢ 
characteristics or instantaneous overload response. ¥ Cpeneling an Gnas ws Wwe Nase Seas Renner ae 
plications can be made on any equipment having provisions 


Obtain full information simply by sending for Bulietin 3430 for two different Input voltages 


HEINEMANN ELECTRIC COMPANY 
99 Plum Street, Trenton 2, N. J. 
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ultimately it w free 


—- — justment but 
(G 


PARAFORMED 


| 
<———————_ FLAT 
Hy SHARP 


: Spiral Wound 


eda 


| Speed and Improve eae 
SQUARE OUTSIDE ectacula 
INSIDE CORNER COIL WINDING new 


millions from arduous and 
work. It will 


reduce hours of lab ind 


ot people 
hazardous increase em 
ployment 
increase leisure.” 

Materials. make 


providing ever 


“Chemistry will 
SIDE 
WALLS 


strides in 


materials tailored to meet almost 


CORNERS any 


tremendous array of new 


specications man can imagine 


; — : ( ceramics, lubricants and categ 


SPIRAL WOUND 
Not Die Formed - 


ibstances that as yet have no 
will become available for perso 
industrial uses.” 

Electronic Light. “blectrolumi: 
or ‘cold light” now emerging from the 
research laboratories, will bring into 
being startling new types of illumina 


ANY SIZE—SQUARE OR RECTANGULAR anil 


our tactories 


It will change the ippearance ot 


streets stores highwa 
light 


without shad 


PARAFORMED paper tubes simplify coil winding 
operations and 
In the 
making, no 


and homes Providing without 


peed production 
exclusive PARAFORM method of 
irtificial heat or pressure is used 
Paraforming take place at the time of 

Hi-Dielectric. Hi-Strength. Kraft, Fish any taste or 
Acetate, Red Rope or any combination 
wound on automat Produced from 


stock engineered jor you 
Can also be 


yel cost no more 
heat and almost 


flow will be 


spiral lor 


tube 
No sharp outside edges 


to cut wire 
No need for wedges to 
tighten wire 


subject to @asy 
volume and color nuance 
light with 
of the 


winding 


decor Being 


Permits winding coils 
to closer tolerances 


Has full rigidity and 
physical strength 


Allows faster stacking 


Paper out glare, it will eliminate man 
machines perils of night driving and flying. It 


irbor or pectal Size 


will also give us brighter and bigger 


upplied in regular or with slight bow 


of wound coils 


rU ramount parie TUBE CORP.| 


612 LAFAYETTE STREET, FORT WAYNE 2, INDIANA 
Manulacturers of Paper Tubing for the Electrical Industry Since 1931 


7 es 


Write on company 
letterhead for 
STOCK ARBOR LIST 
OF OVER 2000 SIZES 


Hundreds of standard 


JON 


OS ee 


Complete equipment for 


f 


SPECIALS 


Several pages of Jones Catalog No. 21 


Send your 
specifications 
for prompt 
quotation 


out obligation 


illustrate standard and special ponels 
we are constantly producing. Latest spe 
cial equipment enables us promptly to 
produce practically any panel required 
Send print or description for prices, with- 
Hundreds of standard 
terminal strips also listed. Send for Cata- 


log, with engineering drawings and data 


JONES MEANS 


Proven 


QUALITY 


Howarp B. Jones Division 


| FACT RING CORPORAT La 


BSIDIARY OF NITED-CARR FASTENER 


TV pietures, and ultimately 
the TV tube 
flat-surface 


like a picture on the 


replace 
iltogether with a thin 
screen that will be hung 
wall.’ 

“The era ele 


already 


Computers. tronic 


computers begun, will reach 


fruition. Re ording and accounting will 


be taken over by robots, freeing tor 


other work the great majority of the 
Americans now 


in clerical tasks. 


nine million engaged 
Business procedures, 
fiscal data 


analyzed 


industrial operations and 


will be gathered and auto- 
matically. New products will, tor the 
most part, have their performance pre 
dicted by computers, removing the need 
for building actual working models 
High-speed writing and reading will be 
as familiar as high-speed arithmetic 
is today.” 

Food. “Striking developments in it 
rigation and flood control, more ethcient 
use of solar energy, the electronic ac 
celeration of germination and growth, 
as well as new chemical and biological 
greatly 


discoveries will expand man 


kind’s food resources. At the same time, 
the oceans will be efhciently ‘farmed’ 


Thus all the 
food ne eded by all the people oft the 


for nutritive products 


world will become available, despite 
the fact that the population will con 
tinue to grow. These developments will 
enable famine to be eliminated in all 
parts of the world.” 

Health. “The close ties now develop 
ing between biology, chemists and 
physics, applying the new tools of ele 
tronics and atomics, will bring an 
avalanche of improvements in preven- 
tive medicine, diagnosis and treatment 
Biochemistry will fur 


health- 


of human ills 


nish disease-controlling and 
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HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 
Carrier Systems and Networks— 
for frequencies up to 200 KC 


For high Q in a small volume, characterized by low eddy current and 


; hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal Cores 
COMPLETE LINE OF CORES . : 


are commercially available to meet high standards of physical and 


TO MEET YOUR NEEDS ° electrical requirements. They provide constant permeability over a wide 
" range of flux density. The 125 Mu cores are recommended for use up to 
e a 60 N ‘ ( 5( 26 N at 4¢ 7 i at § 
% Manufactured in a full range 15 kc, 60 Mu at 10 to 50 kc, 26 Mu at 30 to 75 ke, and 14 Mu at 50 to 
of elace~teom 0808" diam , 200 ke. Many of these cores may be furnished stabilized to provide 


p constant permeability (+0.1%) over a specific temperature range 
eter to 5.218” in all perme- 


abilities. For Bulletin—ADDRESS DEPT. EM-611 


% Furnished temperature sta- 


bilized, including wide range THE ARNOLD ENGINEERING (COMPANY 

stabilization (~ 6§° F to : roster ane eee eee 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

+ 185° F), for many types. : 


Main Office & Plant: 


Repath Pacific Division Plant : 641 Fost 619 Strest, Lov Angeles, Colt 
% Available from stock in most ae 


. |e _ District Soles Offices: — |: ee 
popular types due to addi- ' Mew York: 350 Fifth Ave, Lox Angeles: 3450 Wilshire Blvd, Boston: 200 Bertsley St. 
tional manufacturing facilities. z eS 
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IF YOU BUY MOTORS 
SPECIFY MIGHTY MITE 
THERMAL PROTECTORS 


i er 


ACTUAL SIZE 


> 


FOR MOTORS ... MIGHTY MITE 


MIGHTY MITE motor protectors give you positive pro- 
tection against charring of insulation and burn-out. 
These units are thin, compact, and are not affected by 
dust or moisture They are factory-set, can be calibrated 
at break temperatures to 150° C., and are available for 
motor ratings to '4 H.P., 115/230 v.acc. MIGHTY 
MITES can usually be installed in the stator windings 
without causing redesign of the motor or change in 
assembly procedure. 


FOR APPLIANCES ... DUAL MITE 


DUAL MITES are an ideal, automatic thermal control 
for appliances where a fixed, accurate heat regulation is 
required up to 150° C. They can be installed readily with- 
out product modification. DUAL MITES are furnished 
in ratings to 12 amps, 115/230 v.a.c., and are housed in 
an insulated case for maximum thermal sensitivity. 


Write Or Call Today — Samples and Engineering Aid Available. 


% MECHANICAL INDUSTRIES 
ROTEC ORS PRODUCTION COMPANY 


Street Phone: POrtage 272-7673 Akron 7. Ohio 


4 


sustaining drugs at an accelerated rate, 
especially in meeting the physical 
problems of old age. Man’s life span 
will be further extended, probably 
within hailing distance of the century 
mark.” 

The Home. The housewife’s dream of 
an all-automatic home will be realized. 
The day’s chores in the home will be 
pre-scheduled, with each of the tasks 
performed electronically. The tempera- 
ture, humidity and velocity of the air 
in each part of the home will be auto- 
matically kept at the desired levels day 
and night, and the air will be purged 
of bacteria and other contaminating 
matter. Electronic appliances will do 
the cooking and the dishwashing, and 
will dispose of waste. Fortunately, we 
shall continue to do our own eating.” 

Climate. “Not only will the predi 
tion of weather for months and even 
years ahead be pe rlected but major 
steps will have been taken to make and 
control weather as desired. Ports now 
iebound will be unfrozen and _ ice 
bergs rapidly melted. Progress will 
have been made in dissipating storms 
even of hurricane intensity, or in di 
verting them from 1 destructive 
course.” 

\t this point, General Sarnoff point 
ed out that thus far he had dealt 
mainly with technological progress 

in area where we can tread with some 
issurance 

| wish | had the same degree of 
issurance with respect to developments 
in the social and political areas, where 
the most unpredictable force of all 
human conduct—tells the story,” he 
continued, “But social sciences 
deeply affected by changes in physical 
environment which greatly influences 
human conduct.” 

General Sarnoff’s list of forecasts 


continues 


Communism. “Within the next twenty 
years Soviet Communism will collapse 
under the weight of its economic fal 
lacies its political follies, and the 
pressures of a restive, discontented 
population. These pressures will in 
crease with the rise and spread of 
education amongst their own people 

“Practical ways and means will be 
found by the free world to pierce the 
Iron Curtain and bring home to the 
Russian people the facts and the truth 
The Soviet empire will fall apart as 
one satelite after another attains its 
own liberation. The Communist hier 
irchy will destroy itself by internal 
struggles for power and will be dis 
placed by a military dictatorship which 
in turn will give way to representative 
government.” 

People’s Capitalism. “The prestige of 
the Marxist solution of social problems 
will decline as its limitations and errors 


become increasingly apparent in a 
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SPECIAL 


rotary rectifier for speed control 


This is a unique, commutating device, specially built by ESCO, 
to provide a signal used for accurate, wide-range speed control 
for a variable frequency alternator. 


It’s a rectifier because it supplies a DC speed control current from 
an AC alternator output. Special windings in the alternator 
impress a ‘revolving voltage” on a fixed commutator within the 
device. Rotating brushes collect this voltage, in proper synchroni- 
zation, to deliver a DC output through two slip rings. This 
output is exactly proportional to the air gap flux of the alternator 
and is used to control the drive motor speed. This particular 
method was chosen for its exceptionally smooth, accurate control 
over a wide speed range from well below 100 rpm to above 4,000. 
This is typical of ESCO’s unusual ability to design special rotary 
equipment to meet customer needs. Whether or not your problem 
is this special, remember ESCO’s forty years of broad experience 
is always available to you. No motor or generator problem is 
too big or small, too routine or specialized for ESCO engineers 
and craftsmen. 

Refer to Esco Catalog in section 4a/EL in Sweet's Product Design 
File, or write direct for general catalog No. 56PD. Why not 
also send us details on your special problem . . . we'll be glad 

to show you how we Would go about solving it for you. 


ELECTRIC SPECIALTY CO. 


171 South Street, Stamford, Conn 
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rapidly developing world of technology. 

It will be more generally realized that 

central wed state economy - wo 
SCRUGGS 2-POLE SHADED POLE ato a ame 


patible with human freedom. As Social 


UNIT BEARING MOTOR MODEL 1075 ism is stripped of its 


the dynamics of a people's capitalism 


popular appe als 


Here’s an exclusive Loyd Scruggs 
; x IV I »Y 1 5 — within a democ rath framework will he 
design that never needs oiling intensified.” 
because lubrication is sealed in per- Living Standards. “The equation of 
manently. It’s built for long life and the technical developments already 
? ' : listed will usher in an era of relative 
economical service with such out- 
: economic abundance. Slowly but surely 
standing design features as: in einen ill menebelialees adind nae 


. e . ingg so much of the earth will recede 
* Circulating oil systom and levels of well-be ing without past 
*% Specially heat treated and precision parallel will be attained all over the 


ground shaft world. The most pressing problems will 


* Special lubricant compatible with not be the use of labor but the inte Hi 
shaft and bearing materials gent and beneficent use of leisure 
Education. As a by product of eco 


% Ultra-quiet operation 


nomic progress and expanding leisure 
+. Dynamically balanced rotor man will enter upon a period of unl 


with Permanently (optional) versal education. Not only will general 


#& Molded bakelite coil bobbin levels of knowledge rise, but the in 


e tellectual climate will be favorable to 
Sealed-in % Odorless materials (optional) development of 


pecial talents and in 


*% Metal parts protected against dividual genius. Highly-geared tech 


Lubrication corrosion nology will put a premium on brains 


. : : ever more skilled scientists, engineers 
& Varnish impregnated coil designers, technician ind others. This 


mounting demand for mental com 
petence will tend to enlarge educational 
facilities and promote the arts and 
ciences,” 

Entertainment. “kivery form of art 
ind every type of entertainment will 
be readily aecessible in’ the home 
Palent-—both live and recorded—will 
be available by television radio, the 
phonograph and electronis photog 
raphy The opportunities for creative 
ind interpretative talents will be great 
er than ever before The range and 
variety of programs will emb: we ever 
thing created by the human mind 

Government. “Because of unprece 
dented aces to information, public 
opimion will be a more decisive element 
in the political life of nations. Pre 
vailing sentiment on any issue will be 
quickly and aocurately registered b 
electron mean Government ind 
people will thus be brought into closer 


correlation © that popul ir government 


ind democrathk processes will tend to 


bye ernie Thiore and riere eflecti t 


Like all special Scruggs motors, the War. “Universal communications and 
model 1075 is priced no greater than speedy transportation will shrink the 
conventional designs. Whatever your 

Model 1075 can be mounted motor needs, send Scruggs your specs 
from front or rear and has without obligation a motor will 
special hub features for posi be designed to fit them. Write Loyd destruction will leave no doubt that 
tively locating driven member Scruggs Co., Festus, Mo thee 


world to a neighborhood. Technolog 


cal development in weapons ol ma 


ilternative 1 between urvival of 
annihilation. All nations will find it 

You can stake your reputation on SCRUGGS MOTORS imperative to develop and adopt prac 
_—s tical means for disarmament based on 

effective inspection, control and en 


forcement War is an instrument ot 


yd Crud J O COMPANY international policy will be outlawed 


FESTUS, MISSOURI Science and Religion. “As a reaction 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 epehnr. semmeek streeionn 9ne meneten 


ism, there will be an upsurge of spu 
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GRAYHILL 


The Grayhill engineers were among the first to recog- 
nize the trend toward miniaturization and to build into 
these smaller electronic components the precision and 


Where Precision and Reliability 
are built into “small packages” 


quality required for dependable, accurate perform- 


ance. The widespread and rapidly growing accept- 
ance of Grayhill components by many leaders in the 


GRAYHILL SERIES 5000 ROTARY TAP SWITCH— 
A quality built tap switch designed to conserve 
Rated at 1 amp. 115 Volts AC, 
carry 5 amps. as a selector 
switch only. Non-shorting (break before make 
or shorting (make before break) 2-10 positions 
per deck, 1 to 10 decks 


GRAYHILL SERIES 12 ROTARY TAP SWITCH 
as Series 5000 in 


sions and electrical characteristics but suitable 


panel space 


resistive will 


Same dimen 


appearance, 
for military applications, and where subject to 


severe environmental conditions such as salt 


spray, humidity, etc 


GRAYHILL SERIES 24 ROTARY TAP SWITCH— 
Similar to Series 5000 except for POSITIVE 
DETENT ACTION and better ‘feel’ for preci 


sion requirements 


GRAYHILL SPRING RETURN ROTARY SWITCH 

Similar to Series 24 except this switch gives 
momentary on side of center 
1 to 3 decks, shorting or non 


contact either 
position only 


shorting 


GRAYHILL TEST CLIPS—For fast testing when 
mounted on test panel board, Leads slip easily 
in ond clamp-type Adjustable 
Useful in laying out harness on 
board. Available with threaded 
stud for laminated panels, threaded stud with 
insulated clip for metal panels, bonana plug 
and pin plug 


GRAYHILL PLUG-IN ADAPTORS~—Designed for 


testing resistors, capacitors, Pig 


out of jaws 
spring action 


perforated 


and similar 


/ 


<. L/ 


SERVICE CARDS, 


OG 


tail type components on standord test equip 
ment. Banana plugs on %"' spacing. Molded 
phenolic base 


GRAYHILL INSULATED TEST CLIPS—Fully insu- 
lated to permit two or more to be laid side 
by side without shorting. Molded 
finger grips. Insulated hinge pin 


GRAYHILL PUSH BUTTON SWITCHES 

Series 2000—SNAP ACTION SWITCH-Momen- 
tary contact SPST. Rated 10 ohms, 115 Volts, 
AC, resistive. A distinct click at moment of 
actuation make it desirable for test 
ment. Either normally open or closed 
Series 4000—SILENT ACTION SWITCH—Mo 
mentary contact, SPST non-snap switch. Rated 
V2 amp. 115 Volts AC, resistive 

Series 23-1—MINIATURE SILENT ACTION-—A 
Non-Snap, momentary contact SPST switch 
rated 4 amp., 115 Volts, resistive. Mounting 
bushing \,''—32 thread. Overall length 1%, 
Max. dia. 1/2" 
Series 30-1—MIDGET SILENT ACTION SWITCH 
—A sub miniature, non-snap 
tact SPST push button switch 
115 Volts AC, resistive. Mounting bushing 4 
32 thread, overall length *%,' 


GRAYHILL BINDING POSTS 
Series 29—'/2' 
Y"' centers 

"DD" washers 
for Vo" 


phenolic 


equip 


momentary con 
Rated 10 amp 


max. dia. Y%& 


diameter, permits mounting on 
mounting Non-turn 
Flush crosshole. Also available 
mounting hole. Molded phenolic, base 


available for dual mounting 


GRAYHILL COIL FORMS—Molded of mica-filled 
phenolic (MIL-P-14, Type MFE 


in ¥%" hole 


for low loss at 


539 Hillgrove Avenue 


PRECEDING BACK COVEK 


electronic industry is ample evidence of their inherent 
quality and reliability, and their compatability to mod- 
ern electronic design. 


Whenever you need any of the following components, 
you can specify Grayhill with complete confidence! 


high 
high 


frequencies, low moisture 
strength and fungi 
wire leads 


eters from Va" to % 


GRAYHILL STAND-OFF 
are molded of mica-filled phenolic 
Type MFE 


dielectric 


absorption, 
dielectric resistance 
Tinned copper Available in diam 


to | 


INSULATORS. Bodies 
MIL-P.14 
for low high frequency loss 


body length ' 


high 


strength, low moisture absorption 


and fungi resistance brass 
der terminals. Front of panel length ‘5 


ameter > 


GRAYHILL DIODE HOLDER Provides tight snap 


fit with spring tension clip 


Silver plated sol 


e Di 


Loop terminal and 
spring clip formed of one piece of 
bronze for easy soldering 
and corrosion resistance. Molded phenolic base 
Length '%,’’, width Y% 


635 
GRAYHILL TEST JACKS 


Series 31 


phosphor 


wire, gold plated 


, height Y%"', center to 


center of clips 


Designed for printed circuits as a 
test point to feed AF, RF and Pulse 
check and feed DC voltages 
during test etc 
to 08625" tip phone plugs. Rivets to board like 
an eyelet. For and Va" board. Snap 
sleeves available 


GRAYHILL MOLDED PARTSThrough its own 
patented automatic transfer molding machines 
Grayhill can greatly reduce the cost of your 
thermo setting plastic components in quantities 
from 50 to 200,000 and provide increased de 
sign flexibility 
by % 


signals 


monitor signals 


For standard .061 


alignment 


u 
o'. Ma 
on plastic 


Maximum sizes 1% x Ye 


Write today for complete information on any Grayhill product. 


La Grange, Illinois 





One of the world's largest lines, with 
grades for every type of earth-surface or 
high-altitude motorized electrical equip 


aL for all operating conditions 


eres Cit) Bet) 
Irlbecheust ele pom 
UOTE at eel) 
ELEN ede) ibe Tee 
metallic powder parts 


PLO eru pipet: 


Way you want 


air t rt 
Si _— 
Contacts 


Contact improvement in a given application is 
seldom a matter of switching to new, more 
costly materials. More often, as Stackpole en 
gineering has proved, it is only o matter of 
using contacts produced with the ‘know-how 
of imparting a maximum of desirable charac 
teristics to conventional materials, at the same 
time minimizing any inherent disadvantoges 


itual vitality. The gradual elimination 
of physical hungers will deepen the 
more elemental hunger for faith and 
salvation, for age-old values beyond the 
material and temporal that gnaw at the 
heart of man. 

“Science begets humility. Its every 
discovery reveals more clearly the 
Divine Design in nature, the remark 
able harmony in all things, from the 
infinitesimal to the infinite, that sur- 
passes mortal understanding. The 
physical processes and laws of the 
universe are logical, all-embracing and 
wholly dependable. They imply a 
Supreme Architect, and the beauty and 
symmetry of His handiwork inspire 
reverence 

In conclusion, General Sarnoff said, 
‘A man who has survived half a cen 
tury of labor in any field will, I hope, 
be forgiven for an excursion to the 
heights where not only the past, but 
i bit of the future seem spread out 
before his eyes. The world, as I see it, 
that awaits us over the horizon of the 
next twenty years, is challenging 


exciting——and promising 


industrial Designer 
Challenges Aims of Profession 


WILLIAM T. SNAITH, Managing Partner 
Raymonp Loewy Associates, New York 


BECAUSE NO BOUNDARY has yet been 
delineated and because fresh oppor 
tunities and challenges offer themselves 
daily, industrial designers can partici 
pate actively in giving shape and mean 
ing to their profession. But because 
problems and the approach to solu 
tions are so very diverse the choice of 
direction among designers is a tough 
one to make. Decision as to direction 
involves placing of emphasis in one of 
Iwo mayor design objectives lo 
achieve the best possible design aimed 
at the sale of the item or to create a 
design which conforms with a develop 
ing aesthetic. The objects with which 
industrial design is involved of neces- 
sity are tested conspicuously and rapid 
lv in the market place with either 
devastating or happy results 

Industrial designers can get to be 
like advertising men who devote theit 
total effort to se lling more, or designers 
can retreat to their aesthetic and come 
to resemble some architects whose 
major concern is not so much to be 
sons of their times as to make their 
times worthy of having such sons 

What are the inherent dangers in 
over-stressing selling? 

1. Selling is an incorrect base upon 


which to build professional standing 
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Trere are GD) reasons why 


—Diehl can build better motors. For 69 years, successive generations 
of Diehl motor specialists have applied their accumulated know-how 

to solving the power problems of widely divergent types of industries. 
In the smallest shops or the largest plants—all over America 

Diehl men study the problem along with the customer. Name 

your motor requirements—no matter how “different,” it’s more than 
likely that an almost-similar situation has been recently brought 

to a successful conclusion with Diehl action. Here’s 
where Diehl know-how helps you. The right 
answer and the right motor—at the most reason- 
able cost—can be yours, fast! Designed and 

built for your job. Get all the power and get it 
right—from Diehl. 


Electrical Division of THE SINGER MANUFACTURING COMPANY 


Finderne Plant, Somerville, N. J 


° ° Please send me Bulletin No. 3526 
You imu Ww Perfomance 


when you design with DIEHL. 


Company 
Street 


City 
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WATERPROOF MOLDED COILS 


& completely new concept to fabricatin waterproof electrical coil 
windings hos been developed by DeLuxe Coils, Wabash, Indiana 
Molded from the new epoxy resins, the coils are impervious to water 
oils, dust, ocids, alkali solutions and water base hydraulic fluids 


The windings are completely encased in the thermosetting resin by 
incorporating the unique design of a core tube fabricated from the 
same resin as is used in the encapsulating process 





Coil windings are currently being molded in green, black, red and 
blue colors, and all four colors are recognized by Underwriters 
Laboratories as insulating materials for general purpose application 
105° C Closs A requirements 


Write today for complete details 


DELUXE COILS, INC., 
P. O. Box 364, Wabash, Indiana 


Dept. EM 


precision, deep drawn 


KOVAR 
PARTS () e 


-trom 1/4” dia. and 3/4” 
deep, .025” thickness 


Consult the Engineering Company for ; 
5 quality parts or sub-assemblies of steel + 
B 
. aluminum, copper, brass, kovar, nickel g 
and monel. Fast, economical service on ‘ y 
long or short runs. The most modern wea 
machines and micro-precision tools 
assure highest accuracy 


~ 
*Registered tract 


> Westinghouse Electric Co 
&> deb LL. LUMTTLT nee Te 
your shetches or b veprints 


a Ter! 


THE engineering CO., 27 WRIGHT ST., NEWARK 5,N. J. 
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A profession is evaluated against the 
recognizable traditional values in other 
professions. There can be no question 
that the essential characteristics of 
other professions are integrity, con 
<crence ind prestige \ professional 
must be objective 

While selling is not devoid of these 
characteristics it is not usually rooted 
in these qualities 

2. To be effective, all ideas. move 
ment ind groups embodying them 
must hold an abstract standard and 
philosoph as their determinants 
When overemphasis is placed on sales 
a postulate could be established which 
could result in this sophistry: Sales 
are the greatest good. Best selling is 
the best design. Vulgarity sells. Vul 
garity is the best design 

3. Already there are several su 
cessful non-professional services which 
function with great success and em 
phasize sales. The closer industrial de 
sign draws to them the more the de 
fining line is blurred 

4. The eventual purpose of sales is 
profit. But there are other ways to 
how profit. One certainly is to reduce 
cost The analysis of a design aimed 
it reducing cost lies within the purview 
of the industrial designer. This. coupled 
with the ability to produce a design 
which will sell better is an almost ex 
clusive realm for the de “ine! and con 

most valuable professional 


There is an equally valid group of 
objections to committing design to an 
iesthetic ideal alone We industrial 
designers have no great tradition of 
practice, Rather we have grown in 
direct re prorise lo ocial cultur il and 
technological needs The danger in 
herent an placing emphasis on pure 
design is that we gravitate away trom 
direct) contact with social stimuli and 
rely on solely cultural influence In 
narrowing our range of contact with 
humanit we become just one more 


| 


roupoo ye ialist 

Who. but the industrial designer in 
the welter of specialist’ services, has 
recepted the challenge of his times? 
He is the Twentieth Century's Renais 
ince man: the only professional who 
has either indicated the willingness or 
ihility to tackle a modern problem in 
i modern way He is the one prote 
ional who ts equipped to look at the 
future as familiar territory, not relying 
wholly on tradition or practice to pro 
eed bravely. For in the designer's 
breathless haste to get on he has not 
had time to aequire the one or for 


malize the other 


Where can we find a profession with 
o large a scope that it gives a spec ial 
ist’s attention to all areas of a problem 
and not to a particular corner where 


he might become overly impressed with 
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For Ball Bearings 
THE TREND IS TO SKF” 


Sleek, slim, powerful, quiet Mercury Outboards 
are the ruler of speed and spray — “Master of the 


aan saa Waterways.” Kiekhaefer Corporation, who makes 
a a 
lA — them, was first to feature extensive use of anti- 
CS friction bearings in outboards. And Kiekhaefer is 
another concern that purchases single row, deep 
| groove ball bearings from (sr. 


It’s a trend brought about because those whose 


has them all business is to buy bearings recognize the improve- 
Ball Bearings & Cylindrical Roller Bearings = ments @0c has achieved in ball bearings 


; improvements in quiet running, improvements in 
Spherical Roller Bearings (> “Tyson Tapered Roller Bearings sealing, improvements in bearing life. Maybe you 


too should switch to @(t Ball Bearings. 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA, 


7708 


READER INQUIRY SERVICE CARD PRECEDING BACK COVER 
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ZOO 


guarantees cool summers 


Four huge 27’ long KIRK & BLUM ovens assure efficient dehydration 
of air conditioning units at WESTINGHOUSE ELECTRIC CO., 


Staunton, Virginia. 


The ovens are steam heated to 300° F., re-circulating, 
automatically controlled. Galvanized steel construction 
resists moisture action. Thick fiberglass insulation mini- 
mizes heat loss. ‘There is no external ductwork, except 
exhaust stacks through roof. 


Large console cooling units can be accommodated, since 


the automatically operated vertical oven doors are 5’ x 8’, 


For every oven need, consult KIRK & BLUM. Write 
for new ‘Ovens for Industry” catalog. The Kirk & Blum 
Mfg. Co., 3122 Forrer St., Cincinnati 9, Ohio. 


a particular point of view or aesthetic? 
Or to become fossilized in a particular 
stratum, to spend time in endless varia 
tions of an unfamiliar theme based on 
a remotely valid scale? 

Our job is to increase and to per 
fect and to define our skills to make 
sure of their validity, of their excel 
lence, and then to tell the world in no 
uncertain terms that the industrial de 
signer is not an afterthought. He does 
not put a gold stripe on a product in 
order to make it more appetizing or 
to give an advertising agency a more 
usable sales tool. Rather the designer 
is a creator, a necessary functionary at 
the inception of an idea, a product, a 


service, a method 


More Stringent Laws Asked 
Against ‘‘Design Piracy’’ 


Members Or THE American Society of 
Industrial Designers recently issued an 
urgent call to Washington legislators 
lor more stringent laws to protect in 
dustry against the crippling practices 
of “design piracy” where the design 
involves form rather than engineering 
design. This was the conclusion of a 
panel discussion on Design Patents and 
the Law*® at the ASID 12th Annual 
Meeting and Design Conference held at 
Lake Placid, N. Y., in September 

Dave Chapman, Chicago industrial 
designer who moderated the panel 
said current statutes were “inadequate 
to protect the enormous investments of 
time, money and creative energies re 
quired of industry in the search for 
new and better products for the Amer 
ican public. The results of engineering 
research,” Chapman noted, “are care 
fully protected by an effective set of 
patent laws, but even the most strin 
gent interpretation of present design 
protective laws offer very little pro 
tection for the results of design re 
search and development.” 

Another panelist, New York Attor 
ney Lee Epstein, who has worked in 
the design field for many years, called 
on industry to seek protection for de 
signs even under the present inade 
quate laws. “Increased vigilance on the 
part of designers and their clients in 
protecting their designs would result 
in a healthier atmosphere in which 
greater protection could be achieved 
under even the present inadequate 
laws,” he said 

Milton Immermann, a partner of 
Walter Dorwin Teague Associates, who 
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More Materials. Alumina, Cordierite, Forsterite, Mag- 
nesium Silicate, Steatite, Titanium Dioxide, Zircon, Zir 


conium Oxide to name a few! Custom formulations 


of special-characteristic materials to meet special needs —_x. 


CD DD. DD. m 


a we aa + , More Latitude in Design. Simplest to most complex 
Wd Sen Se Se 
— 2 = — > = = i — 2 


Broad tolerance shapes supplied at prices below those 
of almost any other material. Precision tolerances on 
intricate shapes. Over half a century of specialized 

More Production Facilities. The right combination of experience in producing ‘“‘impossibles.’’ Free redesign 
equipment for efficient and economical production in service for lower production costs, easier assembly, 
any quantity, large or small! FAST DELIVERIES! Great improved performance. AlSiMag Extras: High tempera 
est lineup of high-speed automatic presses in the ture metalizing, metal-ceramic combinations 

industry: Small tablet varieties, multi-impression rotar- 

ies, huge hydraulics. Tooling from our own die shops Why not see what AlSiMag can do in your application? 
Vast kiln space—including controlled atmosphere, Blueprint or sketch plus outline of operating procedure 
continuous firing. will bring you complete details. 


Aware es AMERICAN LAVA ( ciattanooca 5, tenn. 


Minnesota Mining and * 


Manufacturing Company ae Cc oO Fe P Co R A 7 I oO N SSTH YEAR OF CERAMIC LEADERSHIP 


For service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. * Boston: Newton 

Center, Mass. * Buffalo, N. Y. * Chicago, Ill. * Cincinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point, N. C. * Los Angeles, 

Calif. * New York: Ridgefield, N. J. * Philadelphia, Pa. * Pittsburgh, Pa. * St. Lovis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. * Seattle, Wash 

Canada: Minnesota Mining & Manufacturing of Canada, Lid., P. O. Box 757, Lordon, Ont. All other export: Minnesota Mining & Manufacturing Co., 
International Division, 99 Park Ave., New York, N. Y. 





* PURE TIN plated on Somers Thin Strip 


Somers engineers have developed a 
special hot tin plate process which 
now will provide the smooth surface, 
solderability, adherence and complete 
absence of slag so essential to manu 


facturers of 


PRINTED CIRCUITS 
CAPACITORS 
CABLE WRAPPING 


Tin coatings of .00002 to .00008 and 
.0002 to .0003 are available on brass, 
copper, bronze and other Thin Strip 
metals in gauges from .012 down to 
.002, widths from Ye" to 6” and wider. 


And, of course, Somers exacting stand- 
ards for tolerance, tensile strength 
and other physical properties are 


rigidly maintained. 


Whatever your requirements for tin 
plated thin strip, you can depend on 
Somers long experience and modern 


equipment for a quality product. 


Write for further information and 
confidential data blank. Somers will 
gladly analyze your problem with 


out obligation. 


¥ACTING STANDARDS 
¢o* t Oni, 


Somers Brass Company, Inc. 


112 BALDWIN AVE, WATERBURY NN 


328 


on the National 
Patent 
pointed out that for 


has represented ASID 
Coordinating Committee of the 
Law Association 
the first time attorneys and designers 
have joined forces to develop “realistic” 


design protective legislation which 


¥ 
would protect small as well as large 
industry. and the industrial designer 
too Sut. he iid the committee con 
tinues to use the buyer 


the yardstick for 


reaction a» 
judging design in 
If the buyer ha 
able doubt as 


of good 


fringement a reason 
to the origin of a piece 
then design infringement has 


should be able to be 


prosecuted through the law 


occurred and 


Transistorized Dial 
Telephone Exchange 


\ TRANSISTORIZED ALL-ELECTRONIC dial 
telephone switchboard which uses no 
vacuum tubes or mechanical stepping 
switches was recently completed by 
Stromberg-Carlson, a division of Gen 
eral Dynamics Corporation, and de 
livered to the Bureau of Ships of the 
U.S. Navy 


plete transistorized 


This is the first such com 
switchboard pub 
In this 
circuit 


licly announced in this country 
switchboard all line finding 
switching, tone-signal generating. and 
in fact, virtually all functions found in 
conventional dial switching systems, 
are performed by germanium junction 
transistors or diodes 


Work on electronic 


tems was initiated by Stromberg-Carl 


switching sys 


son shortly after the conclusion of 
World War IL. In the early years of 


this research program, prior to de 


velopment of the transistor, all switch 
ing was accomplished by combinations 
of conventional vacuum tubes, special 
gas tubes, and electromechanical de 
vices, Systems incorporating such de 
vices were large, heavy, consumed a 
great deal of power, and dissipated 
large amounts of heat 


worked 


systems were 


However, circuits that were 
out for such electronic 
readily adaptable to use with transis 
tors when those devices became avail 
able. The Bureau of Ships’ interest in 
the work culminated in a developmen 
tal contract for a 100-line switchboard 
This 100-line system will require ap 
proximately 4500 transistors and 5000 
diodes 

The transistorized switchboard pro 
vides a number of significant advan 
tages over switching systems now in 
general use. It is compact, and light 
less than half as 


weight, requiring 


A GEARMOTOR 
for dependable 


power in 
Small 


Applications 


@ Motoresearch geared 
induction motors are designed for 
applications where motion at slow 
speed is required. That’s why more 
than a million are in use today on 
vending, coin operated machines, 
amusement games, household 
ranges and rotisseries. These Gear- 
motors are manufactured in four 
basic sizes, with output shaft speed 
of 1 RPM and up. 


A magnetic clutch permitting 
motion for the interval where 
there is electrical contact can be 
provided. 


Flexible manufacturing opera- 
tions permit prompt delivery of 
Gearmotors ordered. 


For further information send 
the requirements of your applica- 
tion to us. 


cennc COMPANY 


1600 JUNCTION AVE. 
RACINE, WISCONSIN 


Gearmotors and 
Special Electrical Equipment 


plone 


Designers Manufacturers 
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AMAA HAR eh 


ON MICRO-BEARINGS 


Miniature Instrument Ball Bearings 


DYNAMIC LOAD RATINGS 
Load ratings of MICRO bearings are 
based on standards established by the 
Anti-Friction Bearing Manufacturers 
Association and are the result of ex 
tensive tests 

The “life” of an individual bearing 
is defined as the number of revolutions 
which the bearing makes before the 
first evidence of fatigue develops. Fa 
tigue, in turn, is a function of bearing 
load and although other factors, such 
as contamination and high tempera 
ture, affect the life of a bearing, it 
assumed that clean bearings 
at normal 
considered 

It is not possible to predict the life 
of any individual bearing. The prob 
lem, therefore, is best approached b 
a consideration of empirically derived 
dispersion which provide a 
means of determining bearing life or 
a probability basis. That is, they per 
mit the average life of a given group 
of bearings to be accurately specified 

kor purposes of standardization, the 

rating life” of a group of apparently 
identical ball bearings is defined as the 
number of revolutions that 90 of the 
group will complete or exceed before 
the first evidence of fatigue develops 
This figure is approximately one-fifth 
of the average life. 

If two groups of similar bearings 
are run under different loads F, and 
F. within the normal operating range 
of loading and rpm, their lives L, and 


UnnInP 


temperatures are being 


curves 


L, are inversely proportional to the 
cubes of the loads, i.e. 

L  ¥ 

L F 


The BASIC LOAD RATING C is that 
radial load which a group of appar 
ently identical bearings can endure for 
a rating life of one million revolutions, 
with stationary load and rotating inner 
ring. Within normal operating ranges 
the rating life for any load is a con 
tant number of revolution . the 
following relationship, a restatement 
of the inverse cube proportion, may be 
used to compute rating life when basic 
load rating and applied radial load 
are known: 


3 
{ C 
P 
L rating life in millions of revolutions 
where, C basic load rating in pounds 


P applied radial load in pounds 
The nomograph illustrated permits the 
quick evaluation of any one of the 
three quantities when the other two 
are known. For example, if the C rat 
ing of a given bearing is 95 pounds, 
and the bearing is loaded radially with 
12 pounds, P, a straightedge crossing 
these two values in their respective col 
umns shows that the bearing could be 


Plain Flanged Plain 


= 


% “ 


at 





Hit,. 1. Typical cut-away views of instrument-ty pe 


“€"™ factors and static load ratings are 
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CARDS 


Subject: 


PRECEDING BACK COVER 


expected to have a life, | 
lion revolutions 


, Of 400 mi 


DEFINITION OF EQUIVALENT LOAD 
Bearings 
radial are 
axial forces 


whose loads are primarily 
usually also subjected te 

When the axial compo 
nent of the load is greater than a 
negligible value, this combined radia 
and thrust load may be expressed i1 
terms of a simple radial load in order 
that the basic load rating C may be 
calculated. This simple radial load 
known as the “equivalent load”, whic! 
is that constant stationary radial load 
which, if applied to a rotating inne! 
ring, would give the same life as that 
which the bearing will attain unde 
the actual conditions of load and 
rotation. 


FORMULA FOR EQUIVALENT LOAD 
For conventional bearing types othe 
than those with filling notches, the 
equivalent radial load is given by the 
maximum of the two values: 


rf) P VF X is a radial factor 
b) P XVFr YFa Y is a thrust factor 
where V is a rotation Fr is the radial load 
factor Fa is the thrust load 
The factor e represents the ratio of 
f+ for which tl 
or which 1 two equations are 
VF, , 
equal. If the ratio of load uch 
that VF, e then formula (a) 
, Be ; 
used: if = e then formula (b) 
VE 
ised 
For inner ring rotation \ 1.0 in 
all cases; for outer ring rotatior 


V 1.2 in all cases except for self 
aligning bearings, where V 1.0. In 
most calculations involving MICRO 
bearings, the following values are suf 


ficiently accurate: X 0.30, Y 1.04, 
and e 0.67. In the case of self-align 
ing bearings, however, X 0.40 and 
Y 7.6. 


In practice, the angular contact type 
of bearing should not be subjected to a 
predominantly radial load unless op 
posed by another bearing 


When a bearing is loaded and at rest 


a Cc 
the dynamic life formula] L Pp 
cannot be used because when L 0) 
then P *, Obviously there is a limit 


to the Static load which the bearing 
can carry, this limit being determined 
by permanent deformations which 
velop in the load carrying surface 
Such deformations appear even unde 
very light loads and increase gradu 
ally with increasing load, with no 
sharply defined limit beyond whict 
they begin. The static load limit is 
dependent on the permissible magni 
tude of deformation, consistent with 


Plain and Shielded Flanged and Shielded 


5 





retainer ball bearings 


Complete tabular data on 
contained in the MICKO Bearings Catalog 





NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH 


» NEW HAMPSHIRE 





DYNAMIC AND STATIC LOAD RATINGS 








LOAD NOMOGRAPH 
P 120 
' t 
250 —' rs t 10 
} 100 
+ 8 
200 -~ } 
60 20 | 
| 
s 
150 ~ 30 
40 
40 
0 50 | 
| 
100 
120 
100 
80 
/0 
‘ 
60 ».10 200 
» 
50 300 
6 
400 
40 5 + 
500 
4 
30 13 
1000 
20 158 ' 2000 


and freedom 
Ex perience indicates 
that a permanent deformation in the 
than 0.0001 time the 
diameter of the rolling elements ordi 
narily ha influence 
on the functioning of the bearing 

In order to obtain an expression for 
the load carrying capacity at rest, and 
a numerical value that can be used as 
a reference, the pure radial load which 
corresponds to this negligible magni 
tude of permanent deformation ha 
been selected as the basic static load 
rating and given the designation C 

If the load is much higher than C 
when the bearing is not rotating, mi 
nute depressions are formed in the 
causing the bearing to be 
noisy and to vibrate when operating at 
high speed, even though the bearing 
friction is not noticeably increased or 
the bearing otherwise injured, Depend 
ing on the requirements 


equirements of quietne 
from vibration 


raceway of le 


no objectionable 


raceways, 


in this respect, 
the static load may occasionally be al 
lowed to exceed the C, value 

If a load considerably higher than 
C, acts only while the bearing rotates, 
the permanent deformations that oc 
cur will be evenly distributed in the 
raceways and cause no serious impair 


ment until the deformations become 


relatively large However, under uct 
a heavy load, the fatigue life will be 
comparatively short in terms of the 
number of revolutions. Statice load rat 
ing values for all MICRO bearings 


are presented in our catalog-data book 


DESIGN HANDBOOK OFFERED FREE 
You'll find this new, 70 
page authoritative pub 
lication a great help in 
olving problems in de 


gning instruments or 


small electro-mechani 
cal assemblie 

Write to: New Hamp- 
shire Ball Bearings, Ine., 
Peterborough 1, N.H. 
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Gq much space and weighing about one 
% / quarter as much as a typical electro- 
ri | mechanical dial system. These factors 


are especially important in shipboard 
installations. 


~ 
\ 


( 
a to lunch 
fe 


Since the switching is done elec- 
tronically, the absence of moving parts 
eliminates problems caused by dust, 
wear, corrosion and other similar fac- 
tors which affect electromechanical 
systems If desired, transistorized 
switching systems can be completely 
sealed or component subassemblies can 
be sealed in plug-in units 

Furthermore, transistors are excep- 
tionally rugged, and can be subjected 
to severe shock without sustaining 
damage. In addition, the life of a 
transistor is theoretically infinite, as 
compared with vacuum tubes, which 
have definite life limitations. Thus the 
transistorized switching system is ex- 
pected to be virtually maintenance-free 
Because of this, and the compactness 
of the assembly, the equipment can be 
mounted against a wall or a ship’s 
bulkhead, whereas a conventional elec- 
tromechanical system requires space 
on all sides for ready access for servic- 
ing 

fransistors generate practically no 
heat, and can operate at elevated tem- 
peratures—-130 F or above. At lower 
temperatures efhiciency of transistors 
actually increases, so cold weather or 
Arctic conditions will not affect opera- 
tion of a transistorized dial telephone 
system. 

The transistorized switchboard has 
been designed and built for compati- 


bility with other U. S. telephone equip- 
COM CHARACTERISTICS is this 
a oa Being completely electronic, a fully- 
up to 230 volts DC your 


Resistance: up to 13400 ohms 


ment 


transistorized telephone system could 
\perating Current dish? Compact and efficient, this Type 2 operate thousands of times faster than 
005 amps, minimum 


power relay is designed for maximum any elec oe hanical system sm ” 
, : se. Since the transistor responds to 
reliability and long life. The armature is — 
CONTACT ASSEMBLY | electrical impulses in millionths of a 
1,2,3, 4075 pole supported by stainless steel pins in two 
Single or double throw - a | second, calls could be completed by 
) ub bronze bushings and the frame is held rigidly 
’ such a system in a small fraction of the 
as Sd by brass side plates. Its stationary contacts a 
HEP. WORTIREENVS time now required. This means that a 
Heavy Duty. 20 amps non-inductive are mounted on molded phenolic with 
; 1H Dut minimum of common equipment would 
oo veeuvy muy integral barriers and the movable contacts on 


be rec uired to provide 4a superior srade 
precision tempered blades. All movable r si a 
of service )O 


Centects: Standard 


25 amps. non-inductive 


MOUNTING. blades are preset with locked adjusting screws. 
Four No. 6-39 The restoring spring force is adjustable for 
topped holes — stondard accurate setting of pick-up and drop-out. 


The two-coil design of Type 27 power relay 
VARIATIONS: coupled with its efficient magnetic circuit 
Plug-in mounting and terminals ; " 
Enclosures with provides high sensitivity, 


solder of screw terminals But whether your dish isa pow er-ty pe Anodized Aluminum to Replace 


Hermetically sealed anemblies 


elay C« 1, or ¢ -contact telephone 
Mechanical latching assemblies r Vay 9 \ rr I , ra multi mitact t | ph mn 


type relay you should eall Chromium Plate 
the “man with the PHILLIPS Plan”, 


It HAS BEEN PREDICTED that the auto- 
motive industry will respond to the con- 
tinuing nickel shortage with greater 
HERMETICALLY SEALED RELAYS. ACTUATORS use of anodized aluminum for decora- 


tive parts. C. F, Nixon, head of the 
Electrochemistry Department of the 
General Motors Research Staff, told 
the American Electroplaters Society at 


Philadelphia recently that anodized alu- 
PHILLIPS CONTROL CORPORATION . . . JOLIET, ILLINOIS 


AN ALLIED PAPER CORPORATION SUBSIDIARY 


HERMETIC SEALS, MULTI-CONTACT, POWER 


NOVEMBER 1956 ELECTRICAL MANUFACTURING 
SALES OFFICES: NEW YORK PHILADELPHIA ~ BOSTON - SAN FRANCISCO + DENVER 


SANTA MONICA * WASHINGTON + WINSTON SALEM + CLEVELAND + DALLAS * SEATTLE 





YOU BE THE JUDGE... 
Make this simple 


does so many things 


so well! 


For the perfect working surface, 
for ghost-free prints, for proven 
stability -Clearprint Technical 
Paper has no equal. Since its in- 
troduction in 1932, other paper 
makers have strived to duplicate 
Clearprint’s quality. None has 
succeeded. Your drawings deserve 
this superior paper. Insist on gen- 
uine Clearprint, watermarked for 
your protection. 


THERE'S A CLEARPRINT PAPER 
FOR EVERY JOB 


Tracing Paper « “Papercloth” 
Clearprint Charts 
Federal Aid Sheets 


“Fade-Out” Grid Paper 


IN SHEETS, PADS and ROLLS 


: 


3 
i 
: 


ee ee 
CLEARPRINT PAPER CO. eM 
TECHNICAL PAPER ] 1482 - 67th St., Emeryville, Calif. 
a j -] Please send me Clearprint Paper samples, with prices, for 
THERE 1S WO SUBSTITUTE 
] 


the following uses 


Demand Watermarked Clearprint 
SSI is BELIEVING! j C) Please have your representative call at my office. 


Ask your dealer for samples, or send coupon j 


SD Aan cen Siete ea vee pd ais 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





harmle 


inetallation = WPA 
cote with 

FEDERAL 

PACIFIC 


~ e . : 

4 visibility, posi 
Combination |, py) 
ind silver plated cur- 

) . } rent carrying part: 
NOW Federal Pacific does away with 
the need for separate motor controls 
al Ars and safety switches or circuit breakers! 
Now you can meet all your needs with 


one simple space-saving device...and 
save money while you do it! You install 
only one device—save valuable time 
conserve precious space! Faster, easier 
installation more than offsets the 
slightly additional cost 


’ THERMAL MAGNETIC 
Q ae CIRCUIT BREAKER 
a permits 


DISCONNECT SWITCH 
designed for cool op 


eration ifety and 
I< 


Finest Products ky neered 


FEDERAL PACIFIC ELECTRIC 


COMPANY 
S0 Paris Street, Newark 1,N.J 


modernize... 
miniaturize ... 
functionalize ... 


WITH 


international’s 


EASY-TO-READ 


PATENTS PENDING 


FEATURES YOU HAVE ALWAYS WANTED 


Panel opening only 516" x 1.605 scale 1.3 
long horizontal or vertical mounting singly or 
with scales together dust-tight case and the 
precision D’Arsonval movement of all international 


miniature meters 


ENGINEERING DATA SHEETS ARE NOW READY ON 
THESE METERS 


1 Round Meters , Round and Square Meters; 
1 VU, Db, and Illuminated Meters; Miniature Multi- 


festers, Side Indicators and Rotary Switches 


Just ask for your FREE copies today. 


international instruments 
INCORPORATED 
P.O. Box 2954, New Haven 15, Conn, 


CABLE “INTERINST” 


minum probably will replace many 
chromium plated parts now in use which 
are plated first with nickel 

Recently. Mr. Nixon said, some de 
signers have begun to increase the use 
of gold pl iting. However gold plating 
Is EXpensive ind its durability depends 
on permanence of a clear organi 
coating which normally does not last 


very long. Gold colored anodized alumi 
num seems a good answer to this di 
le mma he said 

Mr. Nixon explained that some de 
orative part such i the present 
Cadillac grille would be difheult to 
ihieve with any other material than 
iluminum, inasmuch as it does not 
rust, and eruption blisters do not form 
on il 
Mi Nixon iid use of anodized 
aluminum will depend on customer pre 
ference. It can be obtained in a bright 
satin finish as contrasted with the full 


luster chrome finish 


Transatlantic Telephone 
Cable Now Operating 


\ NEW CABLE SYSTEM under construc 
tion for more than two year is the 
first underwater phone link to span 
inv ocean. The $42,000,000 system ts 
the result of cooperation between A. 7 
& 7 the British Post Ofhce and 
Canadian Overseas Telecommunication 
Corporation 

Lhe deep ea portion of the tem 

i laid under the upervistion of the 
ong Lines Department of A. T. & 

Partners in) providing the world 
first transoceanic telephone cable were 
Bell Telephone Laboratori ind West 

Electric Company Scientist of 

he laboratorie worked on technique 
of the system for decades, and designed 
implifier that are expected to operate 
inder the ocean for 20 ears without 
ittention Among the component 
wtually built by the laboratoric in 
Murray Hill, N. J were the 306 
electron tube three in ‘ impli 
fet 

The tube had to be flawl in 
onstruction and unique on endurance 

embly of the irefully inspected 
parts wa done under bino« ilar micro 
ope Then an equally painstaking 
nd even more critical phase began 
that of inspection and testing 

Kach tube wa crutinized micro 
copie illy for mechanical defects, then 
run through exacting tests in an effort 
to uncover any shortcomings in per 
formance. Before approval, each tube 
was operated for 5000 hr under full 
load. Each tube was studied for symp 


toms that might foreshadow trouble 
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Why do designers prefer National Fabricated Parts? 


National provides true design flexibility. \\ National offers unbiased recommendation 
l ) Hate Heil \ li ized | pore Pity ! c 
ed Plastu 1 Nyl ( I i] ) i | 


National can fabricate almost any part you Get the facts on National Fabricated Parts 
design. We ‘ killed t mid precision o | { free ited 
Manageme Le 


i we veal 


/ 
Zz NATIEONAL vvtcanizep FiBre co. 


4 


READER INQUIRY SERVICE CARD PRECEDING BACK COVER 





years later, and it was discarded if 


a hint of weakness developed 


Phe biggest developmental! problen 
was that of designing underwater 
amplifiers that could be built into 
the cable in such a way as to be able 
to pass through a ship’s laying gear 
without interruption, withstand pres 
sures of at least 6000 psi, and operate 


without attention for at least 20 years 


Bell telephone Laboratories spent 
of research on such amplifiers 
including some which were under test 
in cables stretching from Florida to 
Cuba since 1951. The amplifying sec 
tions of the cable are about 8 ft 
long and appear as a slight flattening 
in the cable lo maintain adequate 
signal level 51 amplifiers spaced about 
10 miles apart are used in each cable 


Confidence in the tubes and in the 
amplifier design was equalled in West 
ern Electric’s ability to manufacture 
other components and assemble the 
complete amplifier. A special plant 
was opened at Hillside, N. J. for the 
single purpose of turning out the 102 
amplifiers required for the transatlantic 
cable and for other submarine cables 


now under construction 


Elaborate precautions were under 
taken at Hillside as had been taken 
earlier at Murray Hill to insure that 
no speck of dust would get inside 
any part of the amplifiers. Humidity 
and temperature were rigidly con 
trolled. The entire building had both 
conventional and electrostatic air fil 
tering systems. Personnel wore lint 
free uniforms at all times. Rooms where 
critical work was done were. slightly 
pre ssurized, ¢ onsequently when doors 
were opened, escaping air prevented 
dust-laden air from entering the rooms 

The deep-sea segment of the system 
extends 2250 miles from Clarenville 
a small village on the east coast of 
Newfoundland to Oban, Scotland 
From Oban, new trunk lines link the 


system to London 


Since cables of the design used 
in the Atlantic section of the system 
transmit in one direction, two cables 
were needed. They lie some 20 miles 
apart on the ocean floor; the southern 
most transmitting west to east and the 


northernmost east to west 


The copper center conductor of the 
cable is surrounded by polyethylene 
which, in turn, is covered with flexible 

INCORPORATED overlapping copper tapes that serve 


as a return conductor. Protecting these 


ELEC TRONS. 


- NUT 
127 SUSSEX AVEN elements, are layers of jute and steel 


‘ i ring wire 
NEWARK 3, N. J irmoring ir 


tit cl ng ima, The cables have an average over 
rth 45ALA : 1 7 
’ all diameter of 1 , in About 4500 


nautical miles (5175 statute miles) 
of cable were manufactured, including 
slack, spare, and cable for trial laying 
Manufacture of the cable required 
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Make BETTER 
Machine Parts 
at Less Cost with 


Powdered Metals 


Are costs of your machine parts rising? It will 
pay you to check OILITE. Parts you presently 
machine to precise shapes and sizes may be 
even more accurately formed of OILITE ferrous 
or non-ferrous powder metals. If desired, parts 
can be oil-impregnated for lifetime lubrication. 

From the very first to the very last part—in 
lot number one or lot number ten thousand 
you get finished machine parts to meet your 
most rigid specifications—the result of famed 
OILITE consistent quality control. 


Only Chrysler Makes OILITE 


AMPLEX DIVISION 


BEARINGS ¢ FINISHED MACHINE PARTS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVEF 


OILITE finished machine parts can save you 
money, too. By turning the job over to Chrysler- 
Amplex, you reduce your investment in manu 
facturing space, machines and machining oper- 
ations. Chrysler-Amplex deliveries 
meet your time schedule 


An OILITE Field Engineer will be glad to dis 
cuss your requirements. OILITE Field Engineers, 
depots and representatives are located in most 
principal cities of United States and Canada. 
Find those nearest you in the yellow pages of your 
telephone book under OILITE.” 


assures to 


“Bearings 


More information? Fill in, clip and mail today... 


Chrysler-Amplex Division, Dept. E 
P. O. Box 2718, Detroit 31, Michigan 


Without obligation please send me 


Name 
Company 


Address 


State or 


City 


Province 


PERMANENT METAL FILTERS ¢ 


FRICTION UNITS 


335 





HIGH CAPACITY 


in very small size! 


SH 


| 


Pas 


ed |) ee 
tt 


| 
} 
t 
; 


ei tT) 


NEW Acro Subminiature Snap-Switch 


@ HIGH ELECTRICAL RATING 10 Amps at 115 volts or 230 
volts At. or 28 volts DD SS. Underwrite rs’ appro ed 


EXTREME TEMPERATURE RANGE from +-350°F to — 100°F 


LONG MECHANICAL LIFE many millions of cycles, continu- 
ous duty 


DOUBLE CIRCUIT TERMINAL ARRANGEMENT 


The big feature about this little switch is its high rating. It 
has four times the capacity of most switches in this size. And 
temperature extremes pose no problem. The Acro subminiature 
switch will operate within a range of from +-350° to — 100°F. 
Long life is assured through use of the rugged Acro rolling 
spring principle, up to 10 million cycles continuous duty 

High rated Acro subminiature switches are your answer to 
the problem of controlling big loads in confined areas. And on 
lesser loads their excess current-carrying capacity is a good 
safety factor. Four terminal construction permits wiring 
double circuits where required. The entire unit is housed in a 
plastic case and can be adapted to any present type actuator 
Write for literature, 


SWITCH DIVISION 
Columbus 16, Ohio 


Plants at Columbus and Hillsboro 


REPRESENTATIVES IN PRINCIPAL CITIES 


25.000.000 |b of steel wire. 6.600.000 
lb of copper, 2,500,000 Ib of pitch 
compounds, 5.500.000) |b of jute 
3,300,000 Ib of polyethylene compound, 
and 3,200,000 yards of cloth tape 

The deep-sea cable was made by Sim- 
plex Wire & Cable Co. of Cambridge 
Mass and Submarine Cables, Ltd 


of Greenwich, England ) 


Standardization of Company 
Specifications for Materials 


WM. F. KU MMER, Standards Coordinator 
Pamecnitp CAMERA AND INSTRUMENT Cort 
Tuk “CASe HISTORY” presented may 
serve 48 a sign post for companies of 
all sizes that wish to economize in the 
man-hours spent on drawing changes 
in the drafting department. Up to July 
of this vear. Fairchild Camera’s Design 
Department called out the government, 
military, commercial specification num 
bers directly on the face of each draw 
ing. As a result, each time a production 
reorder was received from the military 
ervices, it was necessary to review the 
complete set of drawings to check the 
status of the specification and its ma 

terial, finish, or process 
Ordinarily the latest issue in effect 
on date of application is the issue to 
apply, but many situations are more 
complicated than this. For example 
some specifications are superseded by 
one, others by two of an entirely differ 
ent number, Federal Spec. QQ-B-611 on 
jrass, for example. was super eded in 
part by QQO-B-613 and in part by QO 
8-626. The new specifications use differ 
ent designations for composition and 
r a different group of available 
ind condition Here is where 
bye 
viewed regularly and records kept 

»> to date 


Dur rig ’ hon of two month in 


gin if specifications are 


the course 

reviewed 1192 

per cent re 

material, finish 

specification number 

of amendment letter changes 

required more than just drafting 

Specification review ind interpre 

tation involved the tandards engineer 
ind the metallurgist i well 

Some materials or certain types and 

conditions were found deleted without 

indi ition a to which exi ting or new 

material would supersede it on inother 

es, relerence 

to a specification had to be eliminated 

entirely in favor o } 1 commercial 

designation In other cases ce signa 

tions were changed to a different ma 

terial having comparable qualities and 


in up-to-date specification number. All 
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what helps an engineer grow? 







“Technical support" an 
Dr. J. P, Silvers, specializing in 
TU ce ie 













Amun acuta 
nking and opportunity in 
wT Ory 

ced research and development. 


“An engineer should be given plentiful technical assistance. His potential cannot 


be fully realized when hi creative energies are con umed by routine duties.’’ 


Helping talented engineers and scientists reach full effectivene WANTED 


is the best way we, at Avco Research and Advanced Develop Leader 


ment, know of helping our own growth. For outstanding men, Physical Scientists 


adeyree prelerres 


Avco’ iong-range expansion—in mil les and in all the ph eal : = 
ciences—offers unprecedented opportunity. Write: D1 , 
P. Smith, General Manager, Room 422-L, Aveo Research and ; 
; Engineers 
Advanced Development Division, 20 8S. Union St., Lawrence ent 


Mass., MUrdock 8-6011. ( 


Cher 


aveco 


bsearch and Advanced Leveloament 


division 


Let HEVI-DUTY Saturable Reactors 
control your power requirements 


HEAT TREATING FURNACES 


/ St. Lewis, 


4 


ivi 


3230 wesrT 


Hevi-Duty Saturable Reactors are used for the 
manual or automatic control of power to a load 
Loads such as electrically heated equipment, 
motor starting circuits, test boards and many other 
industrial power uses are ideal applications 


By changing the magnetic characteristics of the 
reactor core, the impedance can be varied by 
means of a direct current control winding. This 
feature provides 
1. Stepless control in the AC power circuit. 


2. A wide range of control with smooth and 
even adjustment over the entire range. 
Small voltage drop in reactor at full satu- 
ration, permits 90°% of the line voltage to 
be applied to the load 


Ihe Hevi-Duty 
quiring a 


Reactor is a 
minimum of 


compact unit re- 
mounting space and is 
sturdily constructed to give years of dependable 
service. Each reactor is rigidly tested to meet 
NEMA Standards. If you have a 
Reactor application, Hevi-Duty engi- 
will be glad to design or assist you in 
selecting the proper size for your particular ap 
plication. For additional information on Hevi- 
Duty Saturable Reactors, write for Bulletin 500 
today 


or cx eed 
Saturable 
neers 


“DUTY ELECTRIC COMPANY 


Chicege, 


14 STREET « 


HEVieDUTY ELECTRIC EXCLUSIVELY 


TYPE TRANSFORMERS CONSTANT CUBBENT BEGULATORS 


MILWAUKEE 1, WISCONSIN 


BOBBINS 


@ Strength in thin sections virtually 

eliminates breakage of coil forms 

during coil winding operation. 

High Dielectric Strength 

Resistance to heat and defotmation 

Toughness 

Light Weight 

Lasting Resilience 

Easier Handling 

. These properties in Cosmo Nylon 
Bobbins will end your search for a 
new way to simplify design and 
reduce your coil production costs. 
The new and modern plant is equipped 
with manufacturing facilities and 
engineering know-how to accurately 
produce nylon bobbins that will meet 
your most exacting requirements. 


Send in your specs or write for data 
brochure and samples. 


SALES DIVISION OFFICES 


INlineis © Detroit, Michigen © Guilford, Connecticut 


TOwes |.66807 +* CLEVELAND @ OHIO 


this w and the actual 
drawing changes still had to be 
checked processing of 
1192 drawings took some 900 
That sounds like a 
is broken down to 
10-hr. week, but it 


high-priced people 


as time consuming 
made 
and Complete 
the entire 
man-hours of labor 
lot of hours until 

22 5 for 

involved fairly 


Based on 


ed hourly 


men one 
an overhead which includ 
rate and which was handled 
as group changes, expenses for review- 
ing and processing these 1192 drawings 
$4,780 
for similar groups of changes were es 


$19,120 


answer to this changeover 


amounted to Annual expenses 
timated to be 
One 


lem 


prob 


involved creation of a company 


numbering system which 
the 
or commercial specification num 
the the 
costs for accomplishing 
$2,000. This 
preliminary conferences 
the drafts, and the final 
reproduction for releasing. The initial 
300 Fairchild 
specification numbers based on approx 
100 


specification 


would eliminate government, mili 
lary 
ber from face of 
tial 
amounted to 


all the 


the compiling 


Ini 
this 
figure in 


drawing 


cludes 


system consists of some 


imately government, military and 
commercial specifications and their var 
The 
initial 


only 


ious types, classes, and conditions 


only limitation placed on this 
the 
finishes 


for 


ystem was decision to cover 


materials and processes pres 


ently approved use on Fairchild 


} 
jops 


Basic Number Series 
The 

number 

three 


includes 
dash 


indi 


number 
999. 


basic series 
followed by a 
The 999 


cates that it is a Fairchild Specification 


the 


and more digits 


The three digits following the dash in 


dicate the material, finish, or process 
listed in the different 
Kach subject group 

base material and 
series of for 


example 


as individually 
subject groups 

different 
has a different 
the last three 
999.100 


covers a 

numbers 
kor 
aluminum 
200 


digits 
covers 
alloys; 999 


mesium 


series and 


aluminum series 


999.300 


COV 


ers mag alloys series 
alloys. As a 
call 
subject group listing has two ex 
first page 


individual listings include, in 


covers copper and copper 


guide to consistent drawing outs 


eat h 


ample designations 


Phe 


umn 


on its 
col 


form, Fairchild specification num 


ber, commercial designation and condi 


tion, form, military or other specifica 


number, and remarks 
Infinite 


indicated by 


tion 
future expansion is possible 
the the 999. 
300 series as an example. The original 
series covers 999-301 through 999-399 
Retaining the 


as 1s use of 


$ after the dash to identi- 
fy the copper and copper 
the group 
cover 999-3301 
further to 
999.33, 399 
the 3 after 


alloys series, 


series may be 


expanded to 
999.3399 
$3,301 through 
Again retaining 


the 


through and 


cover 999 
and so on 


the dash, group series 
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Examine the 
UTS Ta ma CT 
AC eee 


machines... 


No doubt you too can save 
ieee) CL CHEE ies 
and increase your profits 
WAST 


Ee 
UT Roma bons 


There are literally thousands of places where 
retaining rings will save, ranging from sim- 
ple applications on tools, toys, small parts 
and gadgets to complicated heavy duty en- 
gines, large drill presses, ete., ete. 

And in addition to this economy, they 


improve your products, It is wasteful to cut 


down shafts to make shoulders. Redesign to 
groove smaller shafts and housings and use 
these high-grade steel rings. 

Let our engineers consult with you. Send 
today for folders. 

Don’t pass up this opportunity to increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 


C) GS ty) 


BACK COVI 


MILWAUKEE 2, WISCONSIN, U. S. A. 


YOO 





from .005” wire ma be expanded to cover 99-3001 


through 999-3999 and further to cover 
999.30.001 through 999-39.999. and so 
Y V 
Si 
we ° lo keep this system up-to-date, it is 
ey ’ : 
a lo Ye" wire estimated that just $200 will cover the 


cost of each quarterly review and revi- 


on 


sion of these company standards. Each 

review will include checking revised 

government. military and commercial 

Whether your de specification indexes, such as Air Force 


igns call for small Bulletin No. 23, and information as 
precision springs of 


any of the big rugged tive Engineers American Society for 


Sethe (anctn on Gases Testing Materials, National Electrical 
been producing for year Manufacturers Association, and so on 
for the leading farm imple 


ment people), we'll wel 


received from the Society of Automo 


Completion of the job entails only rou 
tine correction or retyping of the 
ome the opportunity to tandards sheets, and the reproduction 
quote on your require and routine release to all standards 
ments. By “requirement book holders and other parties con 
we mean utmost reliabil cerned 
ity and adherence to dk In Fairchild’s particular case the 
livery schedule i dollar savings will increase with each 
well a ompetitive review of drawings on production re 
orders, until all drawings call out the 
new company specification numbers 
The dollar savings for the first full year 
of application is estimated at $16,320 
Concerning this or any other stand 
ardization program, it should be stated 
that the longer any standards program 
is put off, the reluctance to start it is 


greater, the confusion, caused by the 


BEFORE YOU PLACE YOUR NEXT SPRING ORDER: lack 


is intensified, and the job ahead 
A ‘ proves more costly once it 18 conceded 
Are u vetting ‘SIp > > r sery : ) yol se 

you we ig design engineering service from your present that it is practical. In other words: No 
ource of supply 

Standards Effort—-No Dollar Sav 

Does your supplier have 200,000 square feet of space devoted mgs 
to the production of all types of large and small spring items? 


D ' Abstracted from a paper presented 
oes your su le iil i i i re Yay i ‘Thi ? r 7 
) ) pp er ma ntain a large raw material inventory to at the 7th National Conference on 
service your needs 
Standards, American Standards Asso- 
Do your price and delivery quotations satisfy you? ciation, New York City, Oct. 22-24 
; 1956 


IF NOT, CALL, WRITE or PHONE: 


AMERICAN ba 


THE FIRST GUIDANCE REFERENCE SYSTEM 


for the dozen or more proposed earth 
satellite-carrying rockets has come off 
a pilot production line at Minneapolis 
Honeywell Regulator Company. Honey 


well’s Aeronautical and Ordnance 


divisions are building the inertial 


guidance-type systems for the rocket’s 
prime contractor, the Glenn L. Martin 
Company of Baltimore Md 

Each of the 


Project Vanguard rock 


ets will be fabricated by mounting 


three rockets of varying sizes one on 

816-848 N. SPAULDING AVENUE ihe other to form one slender, bullet 
CHICAGO 51, ILLINOIS shaped rocket about 80 ft long 

VAN BUREN 6-0800 The rockets will attempt to place 


21-in. diam. “satellites” in orbits cir 
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ea at work... 


Thinner and stronger Mylar” insulating tapes 
by Dobeckmun conserve valuable space for 
Stromberg Carlson. A thirty percent reduction in the size of telephone switchboard 


wire is one typical example of the space-saving possible with Dobeckmun insulating Lape These 
Dobeckmun Mylar tapes used by Stromberg Carlson provide high dielectric strength with a minimum 
of material by a faster, more accurate winding operation. Whether your needs are for tapes, layer o1 
slot-cell insulation —Dobeckmun is the place to go to find precisely the right material for saving 
valuable space. Mylar, acetate, paper, tri-acetate, and butyrate are a few of the materials Dobeckmun 


engineers are working with, to help you achieve superior insulation. 


j * 
- F 


r ‘Dobeckmun Company, Cleveland 1, Ohio « Berkeley 10, California 


* ¥ 





SPACESAVER 
“Selenium Slim’ 


eee line of UNION 


Sclenium lm Rectifier 
i now made with a new cell 
which has ; ‘ oltage rat 
ing of 33 vo is and 1s approx 
mnatel 


thinner than the 


previous cell 


These Spacesaver rectifiers of 
fer more compact, efficient recti 
fier units and permit rigid space 
and performance requirements to 
be met. What's more, UNION's 
radically different manufacturing 
method for these miniature cells 


results in lower prices 


UNION Selenium Tubular Recti- 
fiers, peciall deve loped for 
high-voltage, low-current appli 
cations, are available in physical 
cell sizes from Y% to % inch in 
diameter and are rated 1.25, 2.5 
5, 10 and 20 milliamperes, D. C 
per cell, in a half-wave circuit 
supplying a capacitive load. They 
are made for fuse-clip type 
mounting or with axial end leads 
Available in both phenolic or 


heremetically sealed glass tubes 


A new, 33-volt, LU) NION selenium 
power rectifier cell is also avail 
able. Cells range in physical size 
from 1” x 1” to 5” x 6” and are 
designed for stud, bolt or bracket 
mounting. Ratings range from 
180 to 10.0 amperes per cell on 
a single-phase, full-wave bridge 
basis in accordance with the 
latest NEMA approved specifi 


cations 


Write for complete information 


OF EQUIPMENT AND SYSTEMS ENGINEERING .. . . 


Rectifiers 


UNION SWITCH & SIGNAL 
DIVISION OF WESTINGHOUSE 


AIR BRAKE COMPANY 


PITTSRURGH 16, PENNSYLVANIA 


cling the earth at distances ranging from 
several hundred to perhaps 1000 miles 
from earth. The satellites will contain 
itmosphers fact-finding instruments 
ind radio equipment to transmit in- 
formation about the upper atmosphere 
back to earth. Some scientists estimate 
the satellites’ life in upper atmosphere 
tht last as Ie ng as a month and 


nip 
everal predict even a year’s life 

L nlike systems that require radio 
or radar tracking so that commands can 
be issued to a vehicle’s flight control 
system, the Vanguard guidance refer- 
ence system is entirely rocket-borne 
Its job will be to keep the finless roc ket 
from swerving off course because of 
sloshing fuel, air currents or other 
forces, and to gradually “tip” the 
rockets trajectory so that it enters a 
globe-circling course some 300 miles 


ibove earth 


Gyros as Heading Reference 


Heart of the controls system = are 
three highly-accurate gyroscopes that 
will be calibrated to a “memorized 
heading reference in the three axes or 
directions of flight: roll, pitch and yaw 
These instruments are electronic ver 
sions of a centuries-old toy. Known as 
HIG (hermetic 
they have nearly 300 parts and require 


integrating } gyros 


bearings alike to within 10 millionths 
of an inch 

Since a speck of dust and lint would 
have an adverse effect on the gyro they 
are assembled in hospital-clean areas 
Employees of Honeywell's Aeronautical 
Division enter the gyro assembly rooms 
through air locks, passing over gelatin 
mats to clean their shoes. They all wear 
nylon smocks and hats; are not per- 
mitted to smoke, wear nail polish or 
carry a purse 

A HIG weighs about 4.6 lb and fits 
compactly into a cylinder about 3 in 
diam 

Many of the special sensitivity fea 
tures of a HIG are due to its virtually 
frictionless operation created by 
mounting the gyro rotor assembly and 
gimbal in a special fluid 

The principal parts of a HIG-6 in 
clude a gyro wheel (or rotor), a gimbal 
surrounding and supporting the wheel 
a signal pickoff and a torque generator 

all enclosed in a_ cylindrical con 
tainer about 5.9 in. long and 3.07 in 
diam 

Temperature controllers, also manu- 
factured by M-H will be used to keep 
the gyros at operating temperature 
through the heaters built in the HIG-6 
gyros. The controllers are all-transistor 
amplifiers built around a_ half-dozen 
H-6 power transistors, which are used 
for both power and switching functions 
because their voltage loss is extremely 
low. There are no relay contacts in the 
system, thereby avoiding shock and vi 


bration problems 
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You caa profit by using 
General Plate Rolled Form Stock. 


Metals & Controls 
Corporation 


GENERAL PLATE DIVISION 
1911 FOREST STREET, ATTLEBORO, MASS. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVEFE 


ROLLED 


e Cuts Production Costs 
e Reduces Scrap Losses 
e Minimizes Stock Inventories 


General Plate craftsmanship can mean substantial produc- 

tion and assembly savings to you, and at the same time 

minimize your rolled stock inventory problems. Here are 

some of the advantages available to you in General Plate 

rolled form stock: 

1. Close tolerances in dimensions, contour, and 
composition. 


. Wide diversification of available metals and shapes. 
. Excellent surface finishes. 

. Heat treating facilities available. 

. Size range from .025” to 314” wide. 


These advantages, plus expert toolmaking — skilled 
production people — efficient delivery service — all re- 
sulting from years of experience in producing rolled form 
material — make General Plate a dependable source of 
supply for your formed stock needs. 


We'd like to figure on your rolled form stock require- 
ments — if you'll send information to help us quote, we'll 
be glad to estimate tool and material costs without obliga- 
tion. The information we need is: (1) cross-sectional 
sketch or drawing and dimensional tolerances, (2) length 
of strip and tolerances, (3) material specifications, (4) 
permissible edge curvature and flatness, (5) surface finish 
required, (6) hardness, and (7) quantities involved. 





ELECTROCRAFT 


PLUGS-JACKS: CONNECTORS 
TM LTO LO LLL 


Plugs, jacks and connectors in true miniature sizes are 
now available for all electronic and industrial applica- 
tions. The tiny plugs, 2 conductor type with combina 
tion clamp and solder lug terminals, pass the same 500 
volt breakdown test as do plugs many times larger. Min- 
jature jacks are also 2 conductor type, with either open 
or closed circuit. Tiny microphone connectors are avail 
able in both cord mounted and panel mounted types 


For plugs, jacks and connectors . . . standard or minia- 
ture... call on Electrocraft 


RICHARDS ELECTROCRAFT, INC 


3747 N. Kedzie Avenue, Chicago 18, Illinois 


Your “work book” for insulation problems . 


ELECTRICAL INSULATION 
AND DIELECTRICS 


| \' KI a design manual that’s a virtual must for engineers who 


need to keep pace with current technology in the swift moving 
held of electrical insulation and dielectric materials 
The editors of ELrecrrican MANUFACTURING have assembled into 
one handy-to-use 136-page book, a selected group of articles dealing 
with the application of insulation and dielectrics in the design and 
development of electrically operated products. Many of the articles 
include exhaustive, critical appraisal of property characteristics and 
application possibilities 


Feature article content (with dates of original publication) in- 
cludes: Research Progress in Dielectrics (December 1954); The Epoxy- 
Resin System for Embedded Circuits and Components (April 1955); 
Arcing Performance of Plastics Insulation (April 1954); Dielectric 
Strength of Solid Insulation (May 1954); Impact of High-Energy 
Radiation on Dielectrics (June 1955); Deteriorating Influences on 
Dielectric Materials (July 1954); Ferroelectric Dielectrics (July 1954); 
Applications for Gas and Liquid Insulation (June 1954); Glass-Premix 
Compounds for Molded Parts (March 1955); Filled Fluorocarbons 
New Component Materials (February 1955); Evaluating Dielectric 
Properties of Plastics Laminates (October 1954); Plastics Laminates 
Standards (November 1954); Effects of Water Immersion and Humidity 
on Thermosetting Laminates (July 1955); Temperature Classification 
of Insulating Materials (September 1954); European Developments in 
the Dielectrics Field (August 1955). 


An annotated bibliography lists earlier articles containing design 
data applicable to current problems 


all original illustrations, tables and text. Single copy price is $3.00 on orders 
accompanied by remittance. Orders should be addressed to: J. A. Campbell, 
Director Reader Service, The Gage Publishing Company, 1250 Sixth Ave., 


New York 20 


The 136-page Design Annual includes each article in complete form with 
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Tips on specifying timer accuracy 


Facts you should be aware of when selecting 


a timer to meet your accuracy requirements 


The application for a timer gener- 
illy determines the kind and degree 
of accuracy needed. 

If frequent changes are made in 
the timed interval, setting accuracy 
is most important. If a machine op- 
eration or process occurs again and 
again at the same timer setting, re- 
peat accuracy is the critical factor. 
If a timer is factory set for, and 
operates continuously at, one specific 
interval, inherent timer accuracy is 
most important. 

Each of these three major types of 
timer accuracy — inherent, setting, 
and repeat —calls for different design 
and manufacturing techniques: 


INHERENT ACCURACY 


A major factor limiting inherent 
accuracy is the drive motor. This 
must (1) be quick starting, (2) be free 
from coasting, and (3) operate only 
at synchronous speed. Permanent- 
magnet synchronous motors meet 
these requirements better than or- 
dinary clock-type hysteresis motors 

Clutching on a high-speed shaft, 
close to the drive in- 
inherent accuracy 


motor, also 


creases timer 


High-speed clutching —though more 
complex and costly than low-speed 
should be used on timers in which 
high accuracy is paramount. 


SETTING ACCURACY 

Length of dial scale, scale divisions, 
style of pointers, parallax and dis 
tortion due to cover glass, and skill 
of operators are obvious influences 
on setting occuracy. 

Setting may be of either the fric- 
tion or vernier (or worm) type. The 
latter provides good setting accura- 
cies, but lacks the speed and conven- 
Human 
errors can often be completely elimi- 
nated by use of a factory-set timer 


REPEAT ACCURACY 


Shock of operation of a fast reset 
mechanism — or from 
canchange the timer setting 


ience of the friction method 


shock other 
causes 
resulting in inaccurate repeat cycles 
This is most likely 
and setting mechanisms 


bined for reasons of cost 


when the reset 
are com- 
However 
by careful design, speed of reset and 
resistance to shock can be optimized 


to give the best repeat accuracy 


PERMANENT-MAGNET rotor of Cramer mo 


tor (shown here schematically) reaches 


synchronous speed within two cycles 
(0.033 sec. at 60 cps) after field is excited 
does not coast after power is removed 
Most powerful and accurate timing mo 


tor available for its size and price 


TECHNICAL HELP AVAILABLE 


field engineers the 
answers to most accuracy and other 
timing problems at their fingertips 
tell Cramer 
timers with accuracies ranging from 
2% to 1/100th of 1% overall. And 
they'll be glad to discuss your special 
requirements with you. Get in touch 
with your local Cramer representa 
tive today or write us direct. The 
Cramer Controls Corporation, Box 


Cramer have 


They can you about 


Centerbrook, Connecticut 
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New manufacturing process 
improves performance of 
CHROMALOX 
Electric Strip Heaters 


An improved manufacturing process, combined 
with a newly developed refractory material, 
offers you the finest performance in strip heaters 
Rugged and long lasting, they are 


workhorse among heating elements 


So when you use the improved line of Chroma 
lox Electric Strip Heaters, you're assured of even 
better performance in the heating of platens, 
dies, kettles, tanks, ovens, air ducts and other 
applications that require dependable, accurately 
controlled heat where and when heat is 
needed 


Let the Chromalox Sales-Engineering staff 
solve your heating problems electrically. 


Write for your copy 
of Catalog 50 


This data packed catalog covers 
the design, uses and prices of 
the complete line of Chromatox 
Electric heaters, elements, ther 
mostats, contactors and switches 


To get short factual material 
on many additional applications 
of electric heat, send for Booklet 
£1550 “101 Ways to Apply Elec 
tric Heat.” 


Edwin L. Wiegand Company 


7530 Thomas Boulevard, Pittsburgh 8 Pa 


EDWIN L WIEGAND COMPANY 
530 Thomas Boulevard Pittsburgh & Pa 


| would like to have 


a copy of Catalog 50 
a copy of “101 Ways” 


a Sales Engineer 
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Name 


Company 
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around the earth, the Vanguard project 
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Factors in Guidance 


Three factors are important in get 
ting the rocket into the right position 
in upper atmosphere so that the satel 
lite will coast around the earth: Speed 
altitude and angle. The system con 
cerns itself with the latter two. And 
actually it's just one-third of the 
guidance system that will be most con 
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Win the Race 


OF PRODUCTION TECHNOLOGY 


ELECTRIC 
POWER 
DRIVES 


ion 


Electric Power Drive Systems are 
important factors in determining the 
productivity and flexibility of any 
manufacturing process. To help you 
successfully compete with the trend 
toward mechanization and automa 

tion, Sterling offers a wide range of 
power transmission equipment—var 

iable speed or constant speed—with 
manual or automatic controls. These 
products, plus Sterling’s Application 
Engineering Service, give your ma- 
chinery the type of drive system that 
assures versatility and maximum 
productivity at lower cost, 


Sterling Speed-Trol Variable Speed Motors 
Sterling Slo-Speed Gear Motors 

Sterling Constant Normal Speed Motors 
Sterling Multi-Mount Speed Reducers 
Write today for Bulletin No 

Discover the big advantages 

Sterling Electric 


Power Drives can 
bring to your plant 


a 


ELECTRIC MOTORS 


LOS ANGELES 22 - CHICAGO 35 
CINCINNATI! 37 - NEW YORK 51 
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FORMVAR.. . . 


the industry standard 


Formvar phenolic enamelled wire is wire with a balance 
of propertie It passes all ASTM test 

Formvar phenolic passes tests of enamellers who 
demand a smooth coating that is easy to apply. It passes 
the tests of motor manufacturers and users who demand 
an enamel] that stands up under automatic winding and 
under severe operating condition 

Formvar is the registered trade name for polyvinyl 
formal produced and sold only by Shawinigan Resins 
Corporation. When combined with an alkyl phenolic 
resin it becomes that tough, heat resistant wire enamel 
popularly known as ‘‘Formvar enamel.” 75% of all mag 
net wire used today is enamelled with Formvar phenolic, 

Exercise of exacting produc tion controls and active 
research into variations of the basic formulae keep 
Formvar a uniform and dependable ingredient in proved 
wire enamels. Look to Shawinigan and Formvar for 
continued progress. Shawinigan Resins Corporation, 
111 Monsanto Ave., Springfield 1, Ma 
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External mounting 
feet and 
clamp 


cover 


Heavy gauge con- 
tinveus hinge 


Neoprene gasket 
Pre 


Padlock hasp for 
era eT) 
Removable mount- 
Or 


Baked white 
enamel interior 


Prime coat exte- 


Label d 


these oil-proof enclosures can 
you use right now? 


Write us 


WE SPECIALIZE IN HIGH QUALITY 
SHEET METAL ENCLOSURES OF 
ADVANCED DESIGN 
Here are some of the Hoffman boxes that 
the trade likes so well today. We build them 


strong and give them a smart, clean finish. Cus- 


tomers like them so well we've had to double 


and then redouble our production space. Why 


not look at a sample? You'll see why. 


All of these models comply with J. |. C. spec- 
ifications and come in a wide range of sizes, 


They are stocked by selected electrical whole- 


sale distributors 


fast service. But we can make 


any special size you need to fit your specifica- 
Y + y t 


tions. Tell us your problem—we can work it out. 


NEMA TYPE 12 PANEL ENCLOSURES 


These panel enclosures are strong, rigid and cleanly finished All 
welded construction on heavy gauge steel. No knockouts or holes to admit oil 
water, dust. Stock sizes at low cost for fast delivery. Or we can make any 
size you want. Illustrated above is wall cabinet type. We also make a floor 
mounted 2-door series in the following sizes: 54x42x8, 60x48x8, 60x48x10, 
60x60x10, 72x60x10 


Improved 
J.1.C. WIRING 
BOXES 


STANDARD STOCK SIZES, SINGLE DOOR, WALL MOUNTED 
16x%12x6 30 x 20x6 
20x 16x6 30x 24x6 
20 x 20 x6 36x24x6 
24x 20x6 24x24x8 


30 x 24x8 
36x24x8 
36x 30x8 
42x30x8 


42x%36x«8 
48x30x«8 
48x36x«8 


60 x 36x8 Oil-proof 


Dust-proof 


2” WIRING BOXES 


This is a unique small box which 


Fourteen gauge steel welded seams, all sides 


flanged, 


may Neoprene gasketed cover chained to box, clamps on tight, 


be just what you are looking for. Com 


Neo 


opens up easily. No screw holes to leak oil or water 


pletely oil-tight and dust-proof Clamp screws captivated, cannot get lost. Available with 


prene gasketed cover. Cover screws or without removable panel Eight standard sizes 


thread into the box outside the gas 


ket line. Available with or without 


Stock size 4 « 2 x 2, 


or other sizes on specification 


Need a 
little one 
like this? 


mounting feet 


PUSHBUTTON BOXES 


Patented openings will fit all standard makes of oil 
tight units. Conduit connections can be made at any 
location you specify. Neoprene gasket provides positive 
cover seal. This type is made of 14 gauge steel, and 
is immediately available in ten standard sizes to accom 
modate from one to twenty-five push buttons. Cost is 
surprisingly low. 


A ENGINEERING 
CORPORATION 
: Dept. 1-63, Anoka, Minn. Phone Harrison 1-2240 


KEADER I 


J. 1. C. 
WIRING 
TROUGHS 


Ideal for electrical wiring on machinery, in 
buildings, and outdoors where oil, dust, dirt 
or water is a problem. All seams welded, no holes in trough 
Eight 
standard sizes ranging from 22 x 242 x 12t0o 4% 4x72 
Special sizes on 


or cover. Gasketed clamp cover provides tight seal 


request 


Note: These troughs are also available with flanged ends 


and fittings that can be bolted together to make a con 
tinuous oil-tight wireway. 
QUIRY 1k 


CARD PRECEDING BA 
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Tells How Engineering Writing 
Can be Made Readable 


ENGINEERS CAN IMPROVE their technical 
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The Enjay Company proudly invites you to inspect the new polymer wing of 
the Enjay Laboratories, located in Linden, N. J. Continuing the tradition 
of pioneering in petrochemicals, Enjay has built this new laboratory addition 


for application research and development exclusively in the polymer division 


With the latest technical equipment and top scientific talent, this new labo 
ratory enables the Enjay Company to give the best possible product applica 
tion service, as well as furthering Enjay’s own product research program. 

High speed electronic data processing equipment helps the Enjay scientist 
solve your compounding problems in record time. In developing new product 
or improving old ones, call on Enjay for top-notch assistance. Contact your 


Enjay representative for further information. 


Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


Other Offices: Akron ~ Boston~ Chicago ~- Los Angeles - New Orleans + Tulsa 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 


on « tear « chipping 


BUTYL 


But is the super-durable rubber 
letunding resistance lo aging 

* cracking « 
and corona « chemicals « gases 


« cold « unlight * moisture 


351 





Your next problem— 


Nuclear Effects on 
Electrical Insulation? 


e Applications of atomic energy to industry are al 
ready significant. The effect of high-energy radiation 
on the materials used in electrically energized indus 
trial machinery, process and power equipment, control 
devices and instruments thus becomes an inc reasingly 
critical problem. To better understand the problem 
and how to deal with it, ELecrricaL MANUFACTURING 
published the 20-page staff-researched report, “Impact 
of High-Energy Radiation on Dielectrics.” This report 
plus 14 other top editorial features are containgl in 
the E.ecrnica MANUFACTURING Design Annual. . . 


ELECTRICAL INSULATION 
AND DIELECTRICS 


PROBLEMS — APPLICATIONS — MATERIALS 


This 130-page book brings together into one handy-to-use 
reference, the year’s most significant articles on electrical insula- 
tion as related to product engineering. All of the selected 
articles have appeared in recent issues of EvecrricaL MANUFAC- 
TURING. They reflect the newest technologies and developments 
in this swift-moving field 


Every engineer who works with dielectrics should find this 
book an invaluable tool a handy source of current data on 
properties applic ations and test evaluations covering scores of 
new and basic types of insulation materials 


Each article has its own cited references, such as technical 
reports, conference papers, etc. Included, too, is an annotated 
bibliography of all pertinent ELecrricaL MANUFACTURING arti 
cles—dating back to 1946—which contain data that are still ap 
plicable to curernt-day design problems 


Feature article content (with dates of original publication) in- 
cludes: Research Progress in Dielectrics (December 1954); The 
Epoxy-Resin System for Embedded Circuits and Components (April 
1955); Areing Performance of Plastic Insulation (April 1954); Di- 
electric Strength of Solid Insulation (May 1954); Impact of High 
Energy Radiation on Dielectrics (June 1955); Deteriorating Influences 
on Dielectric Materials (July 1954); Ferrorelectric Dielectrics (July 
1954); Applications for Gas and Liquid Insulation (June 1954); 
Glass-Premix Compounds for Molded Parts (March 1955); Filled 
Flucrocarbons—New Component Materials (February 1955); Evalu- 
ating Dielectric Properties of Plastic Laminates (October 1954); 
Plastics Laminates Standards (November 1954); Effects of Water 
Immersion and Humidity on Thermosetting Laminates (July 1955); 
Temperature Classification of Insulating Materials (September 
1954); European Developments in Dielectrics (August 1955). 


e The Design Annual is in handy file size 8% x 11 inches and is attrac 
tively bound with a heavy paper cover. It includes each article in complete 
form with all original illustrations, tables and text. Single copy price is 
$3.00 on order rxccompankt d by remittance. Orders should be addressed 
ind checks made payable to: The Gage Publishing Ce mpany 1250 Sixth 
Avenuc New York 20, N. ¥ 


Printed 
Distributed R-C Networks 


(Continued from page 125) 


of 10 db per decade, it could be used 
with a transistor amplifier to improve 
the frequency response. 

Also shown in Fig. 10 is a filter 
with a capacitor as the shunt element 
and an open-circuited R-C line as the 
series element. This filter, which has 
an attenuation increasing at 10 db 
per decade and a phase angle ap- 
proaching 15 deg could be used 
for compensation of a feed-back 
amplifier for servo or audio applica 
tions. With the use of these networks 
the phase margin of the system can 
be conveniently adjusted in incre- 
ments of 45 deg rather than in the 
90-deg steps possible with a simple 
lumped R-C filter. 


Conclusion 


Distributed low-pass filters and the 
open and_ short-circuited R-C lines 
offer useful characteristics that con- 
not be duplicated by any simple com- 
bination of lumped resistors and 
capac itors. Also, the series R-€ equiv- 
alent and the low-pass filter can be 
used to replace conventional compo- 
nents at a considerable saving and 
with improved performance. 

The low-pass filter is currently 
being used as a television vertical in- 
tegrator and there are many other 
instances where distributed compo- 
nents could be applied to considerable 


advantage. 
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duction machine. Strategically located 


throughout your company, Model 
300s can bring new speed, conven- 
ience, and efficiency to your reproduc soundest, low-cost investment of the year. Mail coupon today! 
tion operations. You'll be glad you did! 


BRUNING CHARLES BRUNING CO., Dept. 113-L 
4700 Montrose Ave., Chicago 41, Ill. 
Please send me information on the all-new Copy flex 
Best Process! Best Machines! Y) 10x Model 300 
Best Selection of Materials! 
Name Title 


Company 


answer! Its low initial cost combined with outstanding economy 
and convenience of operation and maintenance make it your 


Spec talists in Copying Since 1897 
Address 
CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE., CHICAGO 41, ILL 


In Canada: Charles Bruning Co. (Canada) Ltd., 105 Church St., Toronto 1, Ont 


READER INQUIRY SERVICE CARDS, PRECEDING 





CONTACT 


LE 


ATS 

AIM aL aPaal any IRE 
LEULUIt 

CONTACT ASSEMBLIES 


* EXPERIENCE Gibson engineering 
knowhow in developing economi- 
cal contact assemblies for your 
product is unsurpassed. 


COMPLETE SERVICE Gibson offers 
a complete line of contact mate- 
rials, forms and assemblies to fill 
requirements of your product, 


FLEXIBILITY Gibson's versatility in 
adapting the right Gibsiloys or 
other contacts to your product— 
coupled with round-the-clock pro- 
duction—enables us to give you 
what you want... on time. Our 
one field is electrical contacts. 
Consult Gibson first about contacts. 


Contac 


— 


ELECTRICAL CONTACTS 


4 Chad 


Gigson Etectric COMPANY 


6349 Fronkstown Ave., Pittsburgh 21, Pa 


354 


Thermenol— 
A New ‘‘Soft’’ Magnetic Alloy 


(Continued from page 145) 


are quite resistant to most atmo- 
spheric corrosion. This combination 
prevents the rapid deterioration of 
the material in a magnetic compo- 
nent subjected to unfavorable en- 
vironments. 


Potential Magnetic Applications 


From the preceding data and dis- 
cussion it can be seen that Thermenol 
with its excellent magnetic properties 
plus certain unique physical charac- 
teristics is ideally suited to many 
magnetic applications. A list of some 
potential applications are: 

l ‘Tape recording and play-back 
heads 

2. Low-loss transformers 
Current transformers 

4. Special motors and generators 

Screen for magnetic shielding 
Sensitive relays 
Resolvers. 

Other applications may well evolve 

to take 


particular properties 


advantage of Thermenol’s 
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Now...a low cost, reliable 


SUPERSENSITIVE 


METER RELAY 


A.C. VOLT 
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METER RELAYS 


of improved design and reliability 


Less than 50 Millimicrowatts 
Control Up to One Watt! 


Here is a line of improved Meter Relays that 
offers lower costs, plus circuit simp lifie ation 
for many alarm, control, and limit setting 
applications. The new design features plati- 
num alloy contacts and increased contact 
force which minimizes sticking and provides 
extreme reliability. Simpson Meter Relays 
are a nonlocking type, currently available 
in 2” DC and 3” AC and DC models. Write 
for new Technical Bulletin No. 17, today. 
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INSTRUMENTS THAT STAY ACCURATE 


Metal Statistics 


More copper will be available at lower 
prices... Aluminum production con- 
tinues to rise and is expected to balance 


demand well into 1957 . . . Silver prices 


higher ... Steel output breaking records 
as demand pushes industry into greater 
production effort, 


COPPER = Klectrical manufacturer 


were looking it the cop 


per situation with renewed optimism following a number 


of developments this month. First and foremost. custom 


melter on October IS reduced their selling price tor elec 


trolytic copper by 2e a lbh. The price cut wa not 
rated \ number of {raw in the 


unanticl 
wind may have iid to 
have heralded this 2e reduction 

Pricewise the London Metal | xchange 
opper have been easing off. A 


quotations tor 
slowup in world demand lor 


copper cau ed the Rhodesian Selection Trust to drop its 
) 


price for copper some % « albto a basis of 356 The RST 
tion also followed price cuts by the Belgian producer 
Katanga ind by the French GIRM iveney This 


weakne was eventually reflected in the domesti 


price although it has not et aflected the 


yeneral 
c smelter 
producer price 
of 40c. Indications are that the producers feel they will not 
he able to get more busine 


+ 


it 8c than they are currently 
ting at 40x Therefore they seem set at the 40 price tor 
the time bemey 

The fact that the U.K. is disposing of 36.000 tons of 
apper has tended to weaken the market considerably. Plans 


call for the ale of 18.000 tons for delivery and price fixa 
on betweer November 1956 and March 195% The 


1B.000 ton will be offered to Rhode 


i competitt ‘ ba Is 


remain 


ian produc ers on 


\nother ign oft the easing copper iluation wa the 


rnments action in relaxing export quota for the 


surth quartets The Government also withdrew a regulation 


equiring refined copper exporters to report if the metal 
{ 


vas of foreign origin or domestic origin 


With labor peace i ured 


in the industry, price going 


down and supplic eemingly in good shape, the outlook 


tor mer wis chee rier than it 


iit i long while 
ALUMINUM The outlook ippl main 
extremely bright wecording to all) indication \t 
meeting in) Washingtor ilumint producers painted the 


following picture An increase in demand tor = primary 


i recent 


tiluminum durin the first half of 1957 over the first half 


of 1956 but supplies will be in balance with demand during 


that period. Total ipplte ot all grade of 


1958 and 1959 will be in exec of demand. kstimates 


iluminum for 


were 
made that by 1960 demand tor lum y hit 


bul) oTnay 
WOOO th demand current! 


000.000.0000 Ib. Beea 


6.600 
neighborhood of 
ise of the hig r demand anticipated 
the producer 


ll for stockpile deliver 


i Optimists ill 
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Remarkable new electrical insulation 
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“Armalon’’* tetrafluoroethylene res 13x17” are available in thicknesses at 100° 


in coated glass fabrics exhibit out from 6 mils 
standing electrical properties over a 


relative humidity has little 


Laminates are easily effect on its volume or surface resis 


machined and formed into parts a tivity 


wide range of temperatures spiders, separators, slot liners, panel If you need outstanding electrical 
“Armalon’” coated glass fabrics boards or bases for printed circuit insulation for equipment that must 
are made in full-width material to Insulation of “‘Armalon’’ exceeds operate at extremely high tempera 


Class H requirements— may be used tures, find out 
to 14 mils. Tapes are available from continuously at 482°F 18°F 


38” and in thicknesses from 1 !4 mils how “Armalon”’ can 


Pro help you. Mail coupon today 
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DU PONT INDUSTRIAL 
COATED FABRICS 
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FOR IMMEDIATE SHIPMENT 
CARBON, ALLOY AND STAINLESS STEELS 


bars+structurals+plates+ sheets & strip 
tubing « reinforcing, etc., *« also machinery & tools 


Plonts at: New York + Boston + Wallingford, Conn 
M. C. + Cincinnati + Cleveland + Detroit + Pittsburgh + 


Milwaukee + St. Louis + Los Angeles + San Francisco + Spokane «+ 


Dress Up Your Products 
with these 


NEW 


0 


Desianed by Robert Podall 


Featuring metal inserts of 
chrome, copper, — satin 
brass, gold. In a variety of 
thermosetting materials, 
both phenolic and urea 
Send for details 


ROGAN BROTHERS 


8027 WN. Monticello + Skokie, Ill 


* Philadelphia + Charlotte, 
Buffalo + Chicago + 


Seattle 


official this month indicated that primary aluminum output 
in 1956 will surpass last year’s production by at least 100 
000 tons. A General Motors official pointed out that the 
auto industry will respond to the continuing nickel shortage 
with greater use of anodized aluminum 

The steel strike affected aluminum production in August 
which came to 92,406 tons. Shipments from reduction plants 
declined 32 per cent compared with July 


On the price front, aluminum continued firm on the basis 


of 27.10c a tb f.o.b. for 30-Ib ingot. Secondary aluminum 


prices were manifestly easier during the month. Export 
quotas at 4000 tons a month were set for aluminum scrap 
for the 4th quarter 

4 s 


SILVER —The price of silver was advanced twice in the 


space of one week, On October | it was raised Yee to 90% 


at 
and on October 3 it was advanced another Yec to 9le an oz 

Production of refined silver in the United States totaled 
6,853,000 fine oz in August, an increase of 187,000 oz over 
the 6,666,000 oz in July. Output in August of 1955 came 
to 3,674,000 oz. For the first seven months of 1956, refined 
silver production totaled 53,367,000 oz, showing a decrease 
of 12,232,000 oz from the 41,135,000 0z produced in the 
like period a year ago 

. m1 . 


SELENIUM —Production of metallic selenium and selenium 


compounds in August was 114,551 Ib of contained selenium 
Output was 14.8 per cent greater than in July and 61.4 
per cent above the average monthly output of 1955. August 


hipments totaled 102.550 Ib of contained selenium 
against 85.899 |b in July 


as 
The price of commercial grade 
selenium was quoted by producers at $13.50 a Ib and by 
distributors at $15.50 a Ib. 


LEAD-ZINC—Continued Government purchases of lead and 
zine helped support the market in both metals during the 
past month. As long as the Government will continue to 
take quantities of these metals off the market, there is little 
chance that the price will ease off. The question is: How 
long will the Government continue to take such tonnages 
for its stockpile. Some observers believe that the stockpile 
goal will be reached before long, some say by the end of 
the year Thus far, there has been no indication by the 
Government whether it plans to terminate its buying pro 
gram at that time 

In August the Government, through the Agriculture De 
partment, contracted for $26,900,000 worth of foreign origin 
zinc in exchange for surplus farm products, under its barter 
arrangement. Based on current price levels, this would mean 
some 100,000 tons of zinc. However, this metal was con 
tracted for as far back as June and is therefore not a total 
for one single month. 

Pricewise, there were no developments in lead and zin« 
The lead price was maintained at l6c New York. The 
price of zine held at 13%e a |b f.0.b East St. Louis 

4 ‘ * 
MAGNESIUM. Production of primary magnesium ingot this 
year should total around 68,000 to 70,000 tons, according to 
industry reports. This compares with 61,135 tons produced 
in 1955 and represents a sharp gain. 

Primary magnesium production in August was 3314 tons, 
more than double that of July at 1136 tons. The 1262 tons 
of products shipped in August is 45 per cent above the 
871 tons shipped in August of last year and indicates that 
9-month shipments will practically equal the record-break 
ing 12-month shipments of 1955. 

Pricewise, there was no change. Magnesium pig was 
quoted at 35.25e and ingot at 36.00c, Velasco, Tex. basis. 
* * 7 
MERCURY—Mercury was steady throughout the month, with 
spot price unchanged at $255 to $257 per flask. The market 
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ALWAYS GIVE MAXIMUM PERFORMANCE 


Skil Portable Tools made by Skil Seaieiians Chi- 
cago, Illinois give the kind of day-to-day depend- 
ability which makes these tools so popular with pro- 
fessional craftsmen and home handymen. Skil Gor- 
poration has long depended upon USG Brushes ‘to 
maintain the high quality of their tools. 


It takes quality to maintain quality. Insist upon the 
highest quality in all component parts of your product 
. buy USG Brushes and be sure that this important 


wearing part will live up to your highest standards for 
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The design engineering of 
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electric motors can be sim- 
plified by having all the facts 
about different brush grades 
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Cetalog B-56 and Grade List 
do just that by putting those 
facts about USG Brushes at 
your fingertips . . . send for 
this complete, easy-to-use 
data today 
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WALES 
CD UNITS 


For punching round 
or shaped holes up 
to 2” dia. in Ye" 
mild steel 


Other WALES units 
available for punch- 
ing holes up to 3'/,” 
dia. in stock up to 
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@ You can always save TIME and 
MONEY with WALES CD Units. 
ELIMINATE stripper plates, custom 
punches and dies 

CD Units are mounted in sets — outside 
the press. Change set-ups in ‘jig time’. 
All parts are interchangeable. Main- 
tenance costs are pared to the bone. 
Alignment is automatic and accurate. 
Press down-time is practically non- 
existent. For multiple hole punching, 
nothing equals the speed and simplicity 
of WALES CD punch and die assemblies. 


Showing WALES CD Units in same set-up 
with WALES BL Hole Punching Units and 
WALES Type N Notching Unite ir 
punch press 


Send for BULLETIN No. 18K 
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WALES. STRIPPIT ‘OF CANADA LTD ee 


tone was somewhat firmer and there was talk that prices 
might move up slightly should the market show any signs 
of further strength 

# i 
TIN lin prices continue at high levels as a result of the 
Suez crisis and the reports of a possible strike in Malaya 
On October 10, the N.Y. spot tin price was $1.05 a lb 


roughly the same as it was a month ago 


CADMIUM Metallic cadmium production at domesti 


plants was higher in the second quarter by about 2 per cent 
ind was about 7 per cent above comparable production last 


year. Prices were unchanged at $1.70 a |b 


TITANIUM. Production of titanium mill products wa 
580 Ib in August, as against 338,973 |b in July. Ship 
ments came to 675,561 lb, compared with 338.973 Ib. Prices 


were unchanged at $3 a lb for Grade A-1 titanium 


* 


STEEL Steelmaking furnaces in the | nited State produced 
10,445,000 tons of ingots in September a record tor the 


month. This figure compares with 8,122.597 tons in August 
and 9.882,3 


$25 tons in September of 1955. For the first nine 


months of this year, steel output was 82,796,932 tons, as 


igainst 85.784.118 tons in the comparable period of last 
year 


The outlook for steel demand is highly optimistic. De 


mand is seen reaching well into 1957 and some mills have 


lacklogs of orders which they haven't been able to process 
yet. Prices are unchanged and firm. The price of scrap iron 
has eased slightly but is expected to hold at high level 
for the remainder of the year 


More Articles Available 
as File Reprints .... 


e Turee feature articles appearing in recent 
issues of ExLecrrican MANUFACTURING have 
heen selected for editorial reprints “us al 
nounced on page 280 of this issue. The current 
listings also include 24 reprints, previously ar 
nounced, and copies of which are still avail 
ible. Single copies may be obtained without 
charge, along with additional information 

iny subject covered in the editorial or adver 


tising pages of this issue by using the 


Reader Inquiry Service Cards 


Preceding back er 


This service is available to readers to who 
copies of ELeerricaL MANUFACTURING are ad 
dressed, as well as engineers who are included 


in the regular monthly routing 
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LOOK WHAT THEY’RE MOLDING 
IN GEON RIGID VINYL... 


All parts shown made by Tube Turns Plastics, /nc. 


Geon polyvinyl chloride rigid compounds are recognized as 
outstanding materials for piping and fittings. Geon offers high 
impact and tensile strength, and superior resistance to oils, 


acids, alkalis, and most chemicals. 


These same rigid compounds are being molded into many 
complicated shapes and parts in addition to piping components, 
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rally. Parts weighing several pounds can be molded in one shot, 


Despite design complexity, check Geon for strong, light, 
corrosion-resistant parts. For 
booklet on properties of rigid 
Geon compounds 8700A 
and 8750, write Dept. DK-6, 
B. F. Goodrich Chemical 
Company, 3145 Euclid Ave- 
nue, Cleveland 15, Ohio. 
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PLUG VALVE of Geon for handling corrosive fluids B.F.Goodrich Chemical Company 
demonstrates molding of complicated shapes with 
integral threads. At the bearing surfaces Geon 1 
molded to another plastic 


a division of The B.F.Goodrich Company 
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area, cellent dielectric propertre / 


ymisville, Ky 


complicated con 


BEGoodrich GEON polyvinyl materials - HYCAR American rubber and latex - GOOD-RITE chemicals and plasticizers - HARMON colors 


ick CARDS, PRECEDI 





Guide to Buying 


MATERIALS @ METALS @ ELECTRICAL G MECHANICAL PARTS e@ EQUIPMENT e FINISHES 


Products made or services rendered by advertisers in ELECTRICAL MANUFACTURING which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 


and equipment 


just preceding back cover 


a monthly service to readers and advertisers. Data may be secured from advertise 
ments. Publisher will supply any additional information which is available 


use postcards appearing 


ee  —————————————————— —————— 


ACTUATORS, BALL-SCREW 
say Ww ug Gear D 
Motors Corp., Saginaw, Mich 


ACTUATORS, SERVO 
Mog Valve (* Ir 
Kast Aurora, N. Y¥ 


ADHESIVES 
Alu ! wf Ame 
P ra 
Ar YT i 
aster a 
Bakelite Co. A D 
Carbon Cory 1 
York 1 N Y 
Dures Viastice Div 
hemica ‘% 
Tonawanda, N. ¥Y 
Houghton Laboratories, I 
Ave., Olean, N. Y 
Joine-Manville Cory I 
nO Woodlawn Ave cr 
Minnesota Mining & Mfg 
Producta Di 900 Fau 


Paul ¢ Minn 


0 lea 


ALUMINUM. Bee also Castings 


Aluminum Co. of America 
Pittsburgh 19, Pa 
Kaiser Aluminum and Chemical Sales 
1924 Broadway, Oakland Ca 
ere Copper & Hra I 
€ New York | 
Ke kde Metals ¢ 
I~uleville 1 Ky 


AMMETERS Hee 


Alcoa 


Instruments 


AMPLIFIERS 


Acrovox Corp., New Bedford, Mass 

Kristol Co Waterbury 0, Cont 

Doclcam, Div. of Minneapolis. Honeywel 
Moldiers Field Hd Hoston 85. Mass 

General Electric Co, Apparatus Sales Div 
1 River Ka Beohenectady p Y 

Guiton Mfg. Corp., Gultor lustrie 
In 212 Durham Ave Mets J 

Leach Helay Div 
Avalon iva lon Angeles 8, Calif 

Librascope, In BOR Western Ave 
lale 1, Calif 

Magneti Amplifiers Im 63 
Ave New York 55. N. Y¥ 

Magnet! I Dept iM i er, J 

Nothelfer Winding Laboratories, 111 Albe 
Marie AY Trentor » N J 

Banher to Industrial Div 195 Massa 
huse Ave Cambridge 90. Ma 

Bervospeed Cx Div. of Electro- Devi 
Iie 4 Godwin Ave Patersor N 

Bouthwesterr Industrial Electronics 
S31 Post Oak K P.O. Box 
Houston, Texas 

Transicoil Cort Germantown 
Quarryball Ka Fairview 

United Transformer Co ” Vv 
York 13, N. ¥ 

We nahouse Blectric ¢ 
ter Kida. N 401 
burgh 30 Pa 

We nt 


ELECTRONIC 


Gier 
Tintor 


rt 
LAberty 


urh 


ANODES 

American } 

Americar 
Haile 

Haker & 
N J 


Chase Iirasse & 
my 


PLATING 


G 

ca 

Copper & rasa I 
New York |! N. ¥ 
Manufa ring Co 


Pittsburg! 


ASBESTOS SLEEVING 


Tape, Asbestos 


Bee Blee 


AUTOMATION EQUIPMENT 


pt f Genera 
Carlson Ka 


Atromberg Carleon A 
Dynamice 


Rochester 3 


Corp 11 


N. ¥ 


362 


Taact Co 5015 


BALANCING MACHINES 


Apparatus Sale 
¥ 
Herricks 
Y 
(ratewa 
ert 


BATTERIES 
M 


DRY 


BATTERY ELIMATORS 
supply | Kectifiers 

BEARINGS, BABBITT 

Kyerson & Son, I Joseph 1 
4, JI 

BEARINGS, BALL 


M sture f Hearing Ir 
i > Keene " i" 
f Genera Motors 


(Miniature) 


\ Hall Bearings, Ir 
borough, N. H 
finsket ¢ 


Camder N 
BEARINGS, BALL 
(Radial and 
Hoover Hall & 
Mict 
Kieiner 


and ROLLER 
Thrust) 


Bearing Co nn Arbor 
Metal wclalties, Ir Po 


General 


Motor 


Oth & Hunting 


BEARINGS and BUSHINGS 
LUBRICANT-RETAINING 
Amplex Div f 


Mich 


Chrysier ¢ 


( idge H 
al Oak, Miet 
ng Cory 

nker N 


40 


Graphite C« 
' 
Manufacturing 
Prod t Div 
Franklin Park, Tl 


BEARINGS and BUSHINGS, METAL 
(Brass, Bronze, Steel Ete 
«x D 
M 
Highw 


Waterbury ( 


Indianar 


I 
Park 


BEARINGS and BUSHINGS 
NON-METALLIC 
I Co lige Highway 
Royal Oak, Mict 
ric Co Cher Ip 


A 
held Ma 


Josept 


Inc., Tonawanda, 


Corp Gateway 
401 Liberty Ave., 


BELLS 


Stromberg -Carlsor A Div of 
Dynamics Corp 117 
Kochester N Y 

Wheelock Signals, In 
\ Long Branch, N. J 


Genera 
Carison R4., 


Branchport 


BELT DRIVES. See Drives, Belt 


BENDERS, BRAKE and SHEARS 

Kn J 4 906 N 
3F, Mich 

Joseph T., 


Pitcher 


Chicago 8 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Mallory & Co., Ine P. B., 
¢ Ind 
Penn Precision Products, Ine 
‘ Heading Pa 
Riverside 
{ Ine 


Indianapolis 


501 Crescent 
Strip 
Metal ¢ Div. H. K 
Riverside, N. J 


Porter 


BIMETALS. See Thermostatic Bimetals 


BITS, SCREW and BOLT. See 
Herew Keys and Wrenches 


Socket 


BLADES 


Torrington 
Cont 


FAN 
Manufacturing Co., Torrington 
BLOCKS, PILLOW 


Bushing Ine 
Mile Ra 
SKF Ir 


Coolidge Highway at 14 
Royal Oak, Mich 
vdustries, Inc Philadelphia 32, Pa 


BLOCKS, TERMINAL 


and Hoard 


See Strips, Blocks 


Terminal 


BLOWERS. See Fans and Blowers 


BOLTS. See Fasteners 


BOXES and CRATES, WIREBOUND. See 
also Containers, Packaging and Shipping 


Rathborne, Hair and 
440 W sist Place 


Ridgway Box Co 
Chicago 8, Il 


BOXES METAL 


cators 


See Sheet Metal Fabri 


BRAKES, BENDING. See Benders, Brake 


ind Shea 


BRAKES, MAGNETIC 


Katon Mfg c Dyr 
sha, W 


ammatic Div Ker 


Cort 642 8. 28th, Mi 


Wi 


BRASS BRONZE and 
Commercial 
and Cable 


COPPER 
Forms) For Wire, see 
Kare 


(All 
Wire 
Brass Company, Waterbury 0 
Als Tobin Bronze, Chromium 

Copper and Selentur Copper Alloy 
American Nickeloid Co Peru lil. (Pre 
Finished Brass and Copper Sheet and 


Sir 


Waterbury 


Riverside Ave 


or 
Copper & 
New York 
Brass ¢ 


rbur Conr 


BRAZING 
Ar r 


ALLOYS, SILVER 
stinum Works, 231 New Jerse 
Ave Newark > N 

13 Astor, Newark 


Waterbury 


ontre 


NOVEMBER 19% 


BRONZE. See 


Phosphor 


Brass 


Bronze and Copper 
Bronze 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 4211 W 
Chicago 24, Ill 

Triple “M_ Electronents Div 
Moiding & Mfg. Co 


Lake 


Midwest 
Gurnee 96, Ill 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Graphite Metallizing Corp 
han Ave., Yonkers 3, N. ¥ 
Speer Carbon Co St. Marys, Pa 
Stackpole Carbon Co., St. Marys, Pa 
United States Graphite Co., 1621 Holland, 
Saginaw, Mich 
Westinghouse Electric Corp 
ter, Bidg. No 3, 401 
Pittsburgh 30, Pa 
Wilson Co.. H. A., Route 2 


1059 Nepper 


Gateway Cen 
Liberty Ave 


Union, N. J 


BRUSH HOLDERS. See 
Commutator Brush 


Holders, 


BUSHINGS 

Bearing. See Bearings and 
Composition. See Plastics-M 
Fibre. See Fibre, Vulcantz 
Glass. See Glass hnical 
Hermetic Seal. See Seals and Terminals 
Hermeti 

Mica. See Mica 
Porcelain. Bee 
Rubber. Sce 
ucts 


Bushings 


Ceramics 


Rubber and Rubber Prod 


CABINETS, SHEET METAL. See 


Sheet 
Metal Fabricators 


CABLE. See Wire and Cable 


CABLE ASSEMBLIES and HARNESSES 


See Harnesses and Assemblies, Wire 


CALCULATORS 


Friden Calculating 


Machine Co Ine 
Dept. EM-856, San 


Leandro, Calif 


CAMBRIC 
Insulating 


VARNISHED. See 


Fabrics 


CAPACITORS 


Acrovox Cort New Bedford, Mass 

Aircraft-Marine Products, Inc Chemical 
& Dielectrics Div., 155 Park, Elizabeth 
town, Pa 

Astron Corp., 255 Grant Ave., 
N. J 

Centralab Div of 
926K EF. Keefe Ave 

Cornel! - Dubilier 
Plainfield, N. J 

Bitel-McCullough, Ine., San 

Erie Resistor Corp 
Pa 

Fansteel Metallurgical Corp., 
cago, Til (Tantalum) 

Film Capacitors, In 4400 Park Ave., New 
York 56, N 

General Electric Co. 
Schenectady 5, N 

Glenco Corp., Gulton Industries, Inc 212 
Durham Ave Metuchen, N. J 

Gudeman Co., 340 West Huron 
10, Til 

Illinois Condenser Co 
Chicago 22, IIL 

Johnson Cc K F 2331 
8. W Waseca, Minn 

Mallory & Co., In r B 
46. Ind 

Master Appliance Mfg. Co.. Racine 2 

Plastic Capacitors, Inc 620 N 
Ave., Chicago 14, Il 

Potter Co., 1950 Bheridan Rd 
cago, Ill 

Bprague Electric Co 307 
Adams, Mase 

Stackpole Carbon Co., St. Marys, Pa 

Texas struments Incorporated, 6000 Lem 
mon Ave Dallas 9, Texas 

WarcLine, Ine $5 8. St. Clair 
Ohio 


Newark 8 
Globe- Union Ine 

Milwaukee 1, Wis 
Plectric Corp South 


Bruno, Calif 
Electronics Div., Erie 


North Chi 
Apparatus Sales Div 
Y 


Chicago 
1616 N. Throop 
Second Ave 


Indianapolis 


Wis 
Clybourr 


North Chi 


Marshall, North 


Dayton 2 


CARBON and 
Electrodes 
Piles, Pilates 
ete.) 


GRAPHITE 
Anodes Bearin 
Plungers, Rings, 


(Contacts, 
Dises 
Seals, 


Erie Resistor Corp 
Pa 

General Ceramics Corp Keashey, N. J 

Graphite Metallizing Corp 1059 Nepper 
han Ave Yonkers 3, N. Y 

Mpeer Carbon ¢ Mt Marys Pa 

Stackpole Carbon Co st Marys Pa 

United States Graphite Co., 1621 Holland 
Saginaw, Mich 


Electronics Div Erie 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also 


Advance Tool and Die Casting Co 
Holtor Milwaukee 2, Whe 
Aluminur Co f Am Alcoa 

Pittsburgh 19, Pa 
Twin (ite Die Casting C 33rd & Tal 
mage Ave., 8.E., Minneapolis, Minn 


Castings Die 
3760 N 


Bidg 


CASTINGS, BRASS, BRONZE, COPPER 


Philadelphia Bronze & Brass Corp., Sub 
“PP. KR. Mallory & Cs Inc 
Master Philadelphia 21, Pa 


22nd and 


CASTINGS, DIE. 


Advance Tool and Die Casting Co 
H " Milwaukee |! Wile 
Aluminum Co of America 

Pittsburgh 19, Pa 
Doehler-Jarvie D 
Toledo 1, Ohio 


83760 N 


Alcoa Bidg 


f National Lead Co 


ELECTRICAL MANUFACTURING 





ns lik inal ii Ad? ae. 


pASTRON'S 4 PHASES 


... solves thousands of industry’s R. F. filter problems 


Since the inauguration of this unique engineering and produc- 
tion service, Astron has produced more R. F. Filters for military 
and commercial electronic equipment than ever before. This 
special service is designed to custom-engineer and then mass 
produce a filter specifically for your equipment to meet and 
surpass government and commercial specs. 


” yeu have @ filter problem 
— write for 
HERE’S HOW IT WORKS! “Filter eeanemas Check List” 
1. PROBLEM IS DEFINED 
An experienced staff of filter engineers undertakes a complete examination of 
your equipment. An intelligent definition of the problem is then made. 
EQUIPMENT TESTED 


An equipment analysis is conducted in Astron’s modern screened R. F. noise sup- 


pression laboratory. Every piece of testing equipment used in the analysis is 
government specified and approved. 


PROTOTYPE FILTER DESIGNED 


Results from equipment analysis are tabulated. A Prototype filter of minimum 

size & weight is then custom-engineered for the equipment under examination. 
FINAL EQUIPMENT ANALYSIS MADE 

Another equipment analysis is made with the inclusion of the filter. Governmental 

procedures are strictly followed. Temperature and other environmental condi- 

tions are simulated, shock and vibration tests are conducted. The final report is 

made, ready for customer approval in order to proceed in production. 


You can put your trust in Astron aS” *0Rh 
— pioneers in filter miniaturization, 
leaders in filter design . . . highest CORPORATION Shon tuecraomies 


a le 
quality filters at an economical price. S06 GRANT AVE.. 6. NEWARE. 0 3 eee 


UALITY COMAMIC CaPacrtoes 


A Wholly owned subudiery 
“LIZ, of ASTRON CORPORATION 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





Tae 
assures Maximum Stability in 


AMPERITE 


RELAYS and REGULATORS 


Simplest + Most Compact * Most Economical 


Thermostatic 


DELAY RELAYS 
2 to 180 Seconds 


e / ted by 


Amperite Thermostatic Delay 


Relays t 


PROBLEM? Send for 
Bulletin No. TR-81 M 


Al Amperite Differential Relays: Used 


fi verload, under voltage or under current protection 


REGULATORS 


equlator we de ed keep the cu nt in a circult 


BALLAST 


automatically regulated at le value for example, 0.5 amp 


imps. Operate on A.C. DC., Pul 


For current { 60 ma 


iting Current 


Hermetically 


AMPERITE! 


90% | 2% 


Write for 4-page Bulletin No. AB-51 


AMPERITE CO., Inc. 
561 Broadway, New York 12, N.Y 
Telephone: CAnal 6-1446 
anada; Atlas Radio Corp., Ltd 


to 10, OUntart 


CASTINGS, INVESTMENT 


Milw k 


CASTINGS, LEAD 


Ave., 8.E., Minneapo 


CATHODE RAY TUBES 
K 


CEMENT. INSULATING and SEAL 


\ Cart 


A 


CERAMICS 


CHAMBERS 


HARGERS, BATTERY 


&* M 
CHARGERS 


HOPPERS, ELECTRONIC 


IRCUIT BREAKERS 


t Gateway 
Liberty Ave 


CIRCUIT STRUCTURES, ELECTRONIC 


Vector Flectr re Bar 
KK law Angele 65. Calif 


Fernando 


CIRCUITS, ETCHED, PRINTED, ETC 


Aer x Cor ‘ew Bedford, Mass 
Main, Brock 


CLAMPS and CLIPS GROUND and 
TEST 


CLAMPS and CLIPS, SUPPORT 
Holub Industries, I 


CLEANING COMPOUNDS, METAL 
M I 


CLIPS, SNAP 


CLOTH, INSULATING 


CLOTH TRACING 


Paper 


CLUTCHES 
I , Mig ( D 
W Magnet 
I r ‘ 
Dyke, Mich 
Hycor Div. of Internatior 
12970 Bradley Ave 
lew ‘ 


COAXIAL CABLE 


COIL CORES and FORMS 


0 
Reproducer Corp 
A Ku 
f 
! 


\ 





GER LIFE-LIN 


In factories, plants and offices acro the 
nation, the line is busy. Through films, pam 
phlets, posters, exhibits and lectures, the 
life-line of cancer education 1s reaching a 
steadily increasing number of men and 


women in business and industry. 


Each year, more and more firms and corpora- 
tions invite the American Cancer Society to 
present its life-saving program to their em 
ployees, All are concerned with the major 
threat which cancer poses, Last year, 245,000 
Americans died of cancer... many of them 
needlessly. Among them were experienced 
executives, key officials, skilled worker 

Their loss to business was incalculable, The 
greater loss, in terms of personal tragedy, 


Wa appalling. 


Yet, thousands and thousands of them could 
have been saved if they had known the im- 
portance of Goung to theu doctor: in lime, 
Karly detection plus prompt treatment could 
literally mean the difference between life and 
death. This, and many other facts of life 
about cancer, are part of the education pro- 
gram which the American Cancer Society 
offers you —in your plant or factory, For 
additional information, call the American 
‘ 


Cancer Society office neare you, oO! vrite 


icer”’ in care of your local Post Office. 


AMERICAN CANCER SOCIETY 





NATIONAL LOCK 


introduces 


the exclusive new 


Sare Tr 


ATCH 


for refrigerators 


SAFETY-LATCH IS RELEASED BY 
PUSH ON INSIDE OF DOOR... 
OR PULL ON OUTSIDE OF DOOR 


USED WITH INOPERATIVE DOOR 
HANDLE AND ROLLER-TYPE STRIKE 


NO HANDLE ACTUATING 
DEVICE NECESSARY 


CLOSING DOOR RELOADS LATCH 
REGARDLESS OF POSITION OF BOLT 


ASSURES POSITIVE LATCHING 
ACTION FOR REFRIGERATOR DOORS 


MOUNTED VERTICALLY OR 
HORIZONTALLY ON RIGHT 
OR LEFT HAND DOORS 


NO LINKAGE PROBLEM... 
PROVIDES NEW FREEDOM 
IN HANDLE STYLING 


SMALL, COMPACT, LOW IN PRICE 
TOOLED AND READY FOR SHIPMENT 


Write for sample and technical data on the 
outstanding new SAFETY-LATCH Series 59-844. 
National Lock engineers will work with you in 


creating all types of quality appliance hardware. 


NATIONAL LOCK COMPANY 


ROCKFORD, ILLINOIS 
REFRIGERATOR HARDWARE DIVISION 


Supreme Transformer ( Bul 
Klectric Corp 4308 W 
ago 39 ri 

Ther Electric & 
Jeff ersor Chi 


{ ereal 


of Oxford 
Armitage, Chi 


Machine 
ago 6, Ill 
Manufacturing Co Ine 
Hillside Ave., Hiliside, N. J 


Works, 11A 8 


COIL WINDING MACHINES 


Koesch Manufacturing Co Ine 
Conn 

( Winding Equipment C« Oy 
N. Y¥ 

Kex Rheostat Co., Baldwin, N. Y 

Universal Manufacturing Cc Ine 
Hillside Ave., Hillside, N. J 

Universal Winding Co PO. Hox 
Providence 1, R. I 


Danbury 


ster Bay 


COLD HEADED PARTS. See 


Fasteners 


COMMUTATORS 
Klectro Te Cort 
Hackensack, N. J 
Kirkwood Commutator ( 
Cleveland Oni 
vert Electri Pro 
md, Columbu 
Commutator Co 
Mict 
M Flectronent D 
ling & Mfg. Co 
house Electric Cort 
Bldg N 3 4101 


Crurnes 

fhateway Cer 
Liberty Ave 
wwgh 22, Pa 


COMMUTATOR SAWS and SLOTTERS 
Industries, In 44 Fim 


Syca 


Os Park Ave 


COMPARATORS, OPTICAL 


Kastman Kodak ¢ Rochester 4, N. ¥ 


COMPOUNDS, SEALING. See Cement 


Insulating and Sealing; also Waxes and 
Compounds 


COMPOUNDS, VARNISH. See Varnishes 


Compounds and Resins, Insulating 


COMPUTER COMPONENTS 

Airpax Products Co., Middle River, Balti 
more 20, Md 

Doeleam, Div. of Minneapolis- Hon: vwell 
Soldiers Field Rad Boston 85, Ala«s 

Federal Telephone and Radio (Cx ly of 
International Telephone and Tele; capt 
Corp., 100 Kingsland Rd.. Cliftor J 


Giannini & Co., It G. M., Pasade ] 
Calif 


Guiton Mfg. Corp., Gulton Indust 
12 Durham Ave Metucher 
truments Incorporated, 6000 | 
e Dallas 9, Texas 


CONDENSERS. See Capacitors 


CONDUIT 
Appleton 


FITTINGS 
Electric Co 1723 Wel 
Ave Chicago 13, Til 
Buchanan Electrical Products Cory 
Rie. 22. Hillside, N. J 
Crouse- Hinds Co Syracuse 1 we. a 
’yle- National Co 1388 N. Kostner Ave 
Chicago 51, Tl 


CONNECTORS, PRINTED CIRCUIT 
Amphenol Electronics Corp 
Ave Chicago 50. Til 
Kugkie, In HH PO 

bury Ohio 


1830 8 54th 


Box 817, Mill 


CONNECTORS, WIRE and CABLE 

Aircraft-Marine Products, Inc 2100 Pax 
ton, Harrisburg, Pa 

Alden Products Co., 117 N. Main 
ton, Mase 

American Brass Co.. Waterbury 20, Congr 
Amphenol Electronics Cort 1830 8. 54th 
Ave Chicago 30, Til 

KRendix Aviation Corp., Scintilla Div Sid 
ne N. Y 

Ruchanan Electrical Products Cors 
Rte. 22, Hillside, N J 

Rurndy Engineering ( Ir 
Cont 


Brock 


Norwalk 

Cannon Plectri “ Dept ron 09 
Humboldt, Los Angeles 31, Calif 
(rouse- Hinds ¢ Syracuse 1, N. ¥ 

General Electric Ce Construction Mate 

rials Dt Bridgeport Cont 

Mfg Cort Gulton Industries 

Durham Ave Metucher N J 

justries, Ir 345 Elm, Syca 


Harvey Bridgeport, Conr 
' 08 Park Ave 


Mariemont Ave Ctr 
nat 
Manville p 
K00 Woodlawn Ave., Chicag 
Johnsen Co E. F 32) 
a Ww Waseca, Minr 
Krueger & Hudepot 
nnati 2, Ohio 
Mandex Manufacturt 
Chi 
a 


Dutch Brand Div 


Elizabeth 


CONTACTORS, MAGNETIC. See 
and Contactors 


NOVEMBER 1956 ELECTRICAI 


CONTACTS and CONTACT POINTS 


American Platinum Works, 231 New Jersey 
Railroad Ave., Newark 5, N. J 

Baker & Co., Ine ] Astor, Newark 
N. J 

Brainin Co., C. 8 
Vernon, N. Y 

McCullough, In San Bruno, Calif 

wteel Metallurgical Corp North Chi 
ago, Il 

General Pilate Div 
(ort 1911 Forest 

Gibson Electric Co 
Pr burgh 21, Pa 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3 N. Y¥ 

Mallory & Co In PR 
6, Ind 

Mandex Manufacturing Co., In 61 
16th, Chicago 8, I 

Ney Co., J. M., P.O. Box 990 
Conr 

Stackpole Carbon Co St 

Wilson C« HLA Route 22, Uni 


318 Washington, Mt 


Metals and Controls 
Attleboro, Mass 
8349 Frankstown Ave 


Indianapolis 


CONTACTS 


Graphite 


CARBON. See Carbon «a 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J 


CONTAINERS, PACKAGING and SHIP 
PING so Boxes and Crates, Wire 


bound 


See a 


Gaylord Container Corp Div. of Crowr 
Zellerbach Corp St. Louis 2, Mo 

Rathborne Hair and Ridgway Bor ( 
1440 W tiet Place, Chicago 8, Il 


CONTRACT MANUFACTURING 
Aluminur (joods 
Manitowoc, Wi 
Chase Brass & Copper Co 
Cont 

Elgin National Watch Co 
Elgin, Il 

General Mills Ir Mechanical Div 
Dept. EM9, 1620 Central Ave., Minnea 
polis, Minn 

Kirk and Blum Manufacturing Co 31 
Forrer, Cincinnati 9, Ohlo 

Master Appliance Mfg Co, Racine 2, Wis 

Standard Tool & Mfg. Co 238 Laure! 
Ave Arlington, N. J 


Manufacturing 
Waterbury 


Micronica Div 


CONTROLLERS, MOTOR 


Allen-Bradley Co 1316 8. 2nd 
kee 4, Wis 

Allis Chalmers, Milwaukee 1, Wis 

Arrow-Hart & Hegeman Electric Co l 
Hawthorne, Hartford 6, Conn 

Bristol Co., Waterbury 20, Conn 

Clark Controlier Co 1146 BB. 152nd 
Cleveland 10. Ohio 

Crouse-Hinds Co Syracuse 1, N. ¥ 

Federal Pacific Electric Co 50 
Newark 1, N. J 

Furnas Electric Ce 
Ill. 

General Electric Co pam 


Milwau 


Paris 
1024 McKee, Batavia 


Bales 
Div Schenectady 5, N 

Heller Co., Gerald K 1 N 
more 3 Mad 

Servo Tek Producta Co Ine 1084 Goffle 
Kd., Hawthorne, N. J 

Square D Co 4041 N 
kee 12, Wis 

WacLine, Inc 6 8. St 

Ohlo 

Ward Leonard 

Mount 


Carey, Balt! 


Richards, Milwau 


Clair, Daytor 


Electric Co., 600 South 
Vernon, N. Y 


CONTROLLERS, POTENTIOMETER 


Bristol Co Waterbury 20, Conn 

Weston Electrical Instrument Corp A 
sub. of Daystrom, Inc 614 Frelinghuy 
sen Ave, Newark 5. N. J 

Wheelco Instruments Div Barber-Colman 
Co., 1408 Rock, Rockford, Lil 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PRESSURE and TEMPER 
ATURE. See also Relays Switches 
Thermostats 


Acro Manufacturing Cx 
Ohlo 

Allen-Bradley (« 13 8. 2nd 
kee 4, Wis 

Assembly Products 
Ohle 

Barber-Colman ¢ Dept. K i Rock 
Rockford, Il 

Bourns Laboratories, P.O. Box 2112, River 
side Calif 

Bristol Co Waterbury 20, Conn 

Bidison, Inc., Thomas A., Instrument D 
Dept 3. Weat Orange, N. J 

Fenwal I Pleasant, Ashland, Ma 

G-V Controls In 8 Hollywood Plaza 
East Orange, N J 

General Electri Co Apparatus Sales 
Di Schenectady N. ¥ 

General Thermosta rp., 10 Albany Ave 
Kartiett, N 

Mercoid Corp 4201 
ago 41, Til 

Robertshaw Thermostat Dt Robertshaw 
Fulton Controls Co., Youngwood, Pa 

Spencer Ther tat Div., Metals & ¢ 

Cort if Attlebor Ma 

Square D Co Richards, Milwa 

kee 12. Wis 


Columt 
Milwau 


Chesterland 14 


Belmont Ave., Chi 


ermo Electri 7 elle Park | 
cnr » Tir N J 


Market, Newark 


Electrica Instrument Cort A 
sub. of Daystron Inc 614 Frelinghuy 
sen Ave Newark 5, N. J 

Wheelco Instruments Div Barber-Colmar 
‘ 403 Rock, Rockford, Il 


MANUFACTURING 





4 Vs A we Lg sins alee af plicalions 


rae tt TST eT -~ 
AVE EE ae ANG = 
Ae ty 


For your immediate needs we carry large stocks at both plant 
and district warehouse locations: 


Class B glass insulation Paper insulation 
Class H glass insulation el eM Url titel) 
Dacron-glass insulation lem Le Litola 


Aluminum magnet wire is available upon request. 


JOHN A. ROEBLING’S SONS CORPORATION, TRENTON 2,N J. © Branches in Principal Cities ey 
Sls ee ee et ey ta 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





PANEL SPACE LIMITED 


14 Gi a 


DIALCO) yet) 


Sub-Miniature 
Pilot Lights 


COMPACT 
RUGGED 


UL ae ae a 
ae SD ileal 13) 


COMPLETELY 
RUE RE 


Pm el 
Te en) 
quick -connect 
Tes 


Ut CAAA 


FRONT 
of panel 
insertion 


for 


Dimming 
and 
<\ Non-dimming 
types 


1-Terminal 
Pilot Lights 


use on grounded 


Available 


ircuits 


with binding screw 
or soldering terminal 


DIALCO's expanded line of 
Mil Specs. Use T-14 
28 V 


sitioned 


to all applicable 
1.3 to Spring 
is readily px alter 

of panel in 15/32” cle hole 
in 17/32” hole colors Show 
yp to bottom): No. 134-3830-375-6 
No. 101-5030-951 No. 109 
111 No. 107-1930-951 


Complete details in Brochures L 


lamps mounted 
installation 
irance or tre 
le ns 
size (t 
951 


3830 


sub-miniature 
“4 midget 
Lens-with-Message 
Mount 
yom front of panel 


n approx 


3830 


ISO A 


lights conform 


incandescent 


from back 
actual 


$830 
111- 


No 
SEk os 


101 
No 


and L-157 


SAMPLES ON REQUEST—AT ONCE—NO CHARGE 


oremost Manutacturer « 


vee a 


DIALIGHT 


CORP 


44 STEWART AVE., BROOKLYN 37, N. Y 


DIALIGHT CORP., 44 Stewart Ave., Brooklyn 37, N. Y 


Selecti 
Brochure 


P 


RATION 
HYacinth 7-7600 


Kiwi L 
Pittsburgh 8, Ps 


CONTROLS, REMOTE. See 
4 Kelays and 
Sw 


Push Bu 
Contactors 


CONTROLS, RESISTANCE. Sex 
Kheostats 


CONTROLS, SERVO 


COPPER. & i i 


COPPER, BERYLLIUM 


CORD 
colt 


and TWINE ARMATURE and 


CORD INSULATED 


CORD, RESISTANCE LINE 


‘ 


CORD SETS 


CORES, POWDERED METAL 
I f r Powdered Me 


CORES, REFRACTORY 


CORES, TRANSFORMER 


CORK and CORK COMPOSITIONS 


cot 


NTERS 
He 


COUPLINGS cut 


COUPLINGS, FLEXIBLE 


DIODES 


CRYSTAL 
I Tra 


CRYSTALS, QUARTZ 


AIR 
Akror 


CYLINDERS 
i we ( 


DEVICES 
148 | 


DAMPING 


Ave. Cc 


eveland 


DELAY 


LINES ee puter 


Compo 


DIAL LIGHT ASSEMBLIES 


Pilot and Indicator 


See L 


ighta 


DIALS and PANELS 
Kor 


Mica 
M 


DIE CASTINGS 


DIELECTRIC HEATING 


UNITS 
H ! i ‘ 


DIE-SETTING TOOLS 


I “ Y 


DIES, PRECISION, LAMINATION, Ete 


4 


DIODES 


I'r 


DRAFTING EQUIPMENT and 
MATERIALS 


DRIVES, BELT 


DRIVES 
Ke er 


Mr 


ELECTRONIC 


DUCTS, WIRING ontro! Panel 


A w Ave 


Y 


Dept 


DUPLICATING MACHINES 


DIELESS 
ee He ! ‘ 


DYNAMOMETERS 
Mfg 


“ 


0 
Gateway 
rity Ave 


ELECTRICAL SHEETS 


ELECTRONIC 


fie ad 


COMPONENTS 


COMPONENTS 
Wires, Stamp 


ELECTRONIC TUBE 
(Bases, Caps, Lead-in 
ings, Welds, Ete 


anooga 


Calif 
vewark 5 


ENAMELING SHEETS 
I tor 


ENAMELS 
Var 


EYELETS and GROMMETS 


FABRICS 
Yarns 


INSULATING 
Thread, Cord, Ete 


(Sheets, Tapes 


Cottor 
also 

Resir 

Fabri 
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FULLY AUTOMATIC FORT WAYNE 
STATOR WINDER 


@ Winds Up To 150 Stators Per Hour 
@ Winds 2, 4, 6 and 8-Pole Stators 


@ Stack Heights to 3'' max.—Diameters to 6" O.D. 


Two types of machines available Simultaneous type capable 

of winding up to 8 poles at one time Tap pullers can be added 

for two and three-speed windings. Indexing type—capable of 

winding series-wound stators or stators for split phase motors 

The single-wir jing needle setup eliminates all inte pole connec 

tions. The multi-needle setup decreases the number of interpole 
nnections 


Standard models wind wire from 19-gauge to 36-gauge at speeds 
ranging from 300 to 600 turns per minute Heavy duty models 
wind wire tron 14-gauge to 


18-gauge at speeds ranging from 
150 to 35 turns per minute 


st-off serves as lead anchor in starting next 
can handle multiple machines, Cycle is 


titive 


jata ofr if convenient arrange to « 


r plant where a machine is always available for demonstr 


2&2 © @ 


— 


WAYNE TOOL, DIE & ENGINEERING CO. 


1025 GOSHEN ROAD, FORT WAYNE INDIANA, U.S.A 


ae Electrical Engineers 


screws 
and nuts 


Insulate and Fasten 
without bushings, 
STE Le elie . ing on high speed aircraft, missiles, or the EARTH 
et 3 Sie i SATELLITE. COMPANY SPONSORED EDUCA 
stetetee TION PROGRAM. You will be trained in one of the 
following field 


WE WILL TRAIN YOU IN THE 
FIELD OF SERVOS AND CONTROLS 


An opportunity to broaden your experience while work 


SERVO ANALYSIS 
Eas Nylon ANALOG COMPUTERS 
es a AUTO PILOT DESIGN & ANALYSIS 
ACT al «) INERTIAL NAVIGATION 
SATELLITE CONTROLS 
She MAGNETIC AMPLIFIERS 
clips 


Light-weight non- 
conducting support 
for wiring, tubing, etc. 


ae MARTIN 


Free samples « write WECKESSER CO. | Baltimore 3, Maryland 


Contact Professional Employment Office 





5711 Northwest Hwy. @ Chicago 30, Ili 


READER INQUIRY ERVICE CARDS, PRECEDING BACK COVER 
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aN 


Rye 


... Ask a man 


who has used them 


THREAD-CUTTING SCREWS 


Many modern assemblies, par 
ticularly in plastics and soft 
metals, make use of these vital 
fasteners. ELCO is equipped 
to produce all standard types 
and sizes (or specials if de 
sired) in any Quantities, at 
economscal prices, and usually 
for prompt delivery. Send 
prints for quotation. Write for 
free package Of samples 


WOOD SCREWS 
MACHINE SCREWS 
MACHINE SCREW NUTS 
TAPPING SCREWS 
THREAD-CUTTING SCREWS 
PHILLIPS AND SEMS SCREWS 
PIPE PLUGS 
STOVE BOLTS 
CAP SCREWS 
LAG SCREWS 
DRIVE SCREWS 
SPECIAL SCREWS 
COLD HEADED PRODUCTS 


WE ALSO SPECIALIZE IN 
MAKING ANY OF OUR PRODUCTS 
OF THE FOLLOWING MATERIALS 


Stainless Steel 
Bronze 

Brass 

Copper 

Silicon Bronze 
Ampbrac 

Monel 
Aluminum 
Special Analysis 


a tdemrrme a ia et ice Vale) 
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Klectro-Technical Products, Div. of Sun 
Chemical Cort Nutley 10, N. J 
General Hlectric Co. Chemical Div 1 
Plastics Ave Pittefield, Mase 
Gudebrod Bros, Bilk Ce Ime 12 8. 12th 
Philadelphia Pa 
Insulation Manufacturers Corr 565 W 
Washington Bivd., Chicago 6, Ill 
Irvington Div., Minnesota Mining & 
Manufacturing Co ) Argyle Terrace 
Irvington 11, N. J 
Johns-Manville, Box 60, New York 16, 
N.Y 
Johne-Manville Corp Dutch Brand Div 
7800 Woodlawn Ave., Chicago 19, Ill 
L. O. F. Glass Fibers Co., 1810 Madison 
Ave., Toledo 1, Ohio 
Mica Insulator Co., Schenectady 1, N. Y 
Minnesota Mining & Mfg. Co Electrical 
Producta Div 900 Fauquier Ave., St 
Pa 6. Ming 
Molded Fibergiass Sheet Co., 4415 Benefit 
Ave Ashtabula OF 
Natvar Corp., 207 Randolph Ave., Wood- 
bridge N 4 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept Woodbridge, N J 
Owens-Corning Fibergias Corp., 598 Mad 
ison Ave New York 22, N. Y 
Raybestos-Manhattar Ine Plastic Pro 
lucts Di Manheim 
Rotron Manufacturing 0 Ine Wood 
ck, N v 
Thompson Fiber Giass Co., H. 1., 1611 
W. Florence Ave Inglewood. Calif 
Varflex ¢ 504 W. Court, Rome, N. Y 
t 26 Corp Gateway 
401 Liberty Ave 


FANS and BLOWERS 


Die Manufacturing (« Electrical Div 
of The Sineer Manufacturing Co., Somer 
e, N. J 
Air Devices Ir 883 Central 
Dower, N H 
Motor Co., Inc., 11747 Vose, N 
ywood, Calif 
on Electric Mfg. ¢ St. Louls 21 


© Industries Ir 100 Augusta, Ro 
hester 2, N. ¥ 
be Industries, Inc Dayton 4, Ohio 
i wm Flectric Co 685 Lawrence, Low 
‘ Mase 
Hunn Electronics Co.. Div. of Hupp Corp 
Circle Ave Forest Park Tl 
Master Appliance Mfg. Co., Racine 2, Wis 
Kobhir & Mver Ir Propeller Div., 
Springfield, Ohio 


FASTENERS (Bolts and Nuts; Lock and 
Sran Assemblies; Pins; Pre-assembled 
Washers and Serews; Recessed Head 
Serews; Rivets; Screws; Washers.) 


Belts and Nuts 


Machine Bolts and Nuts (A 

Stove Bolts B 

Melf- Locking Nuts Cc 

Bheet Metal Lock Spring Assembly Nuts 


Thread Inserts (F 
ld Headed and Rolled Threaded Pins 
Mtudse and Special Parts (F 
Cap, Nute (G) 
Spade Bolte (8 
Welding Nute (Clinch-or N) 
Wing Nuts (W) 


Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. (A 

American Berew Co Willimantic Conr 
BF) (Cold Hesded Screws 

Anti-Corrosive Metal Productse Co Ine 
Castleton-on-Hudsor N. Y. (A) 

Bristol Co., Waterbury 20, Conn. (A) 

Buffala Bolt Co., N. Tonawanda, N. Y 
Ant 

Burndy Engineering (¢ Inc., 
Conr 

Chase Brase & Copper Cc 
Conn. (ARCF 

Continental Screw Co., New Bedford, Mase 
(AB) 

Elastic ®tep Nut Corp. of America, Dept 
45-11 Vauxhall Rad Union 
N. J ACDEN 

Eleo Tool and Screw Corr 1800 Broad 
way. Rockford, Til ARF) 

Fastex Tis f Tiling Tool Works, 195 
Algonquin Rd., Des Plaines, Tl 

Gries Reproducer Corp 125 Reechwor 
Ave., New Rochelle, N. ¥ Gow 

Harper Co H. M 8204 Lehigh Ave 
Morton Grove 1 ATM 

Hassall Ine hr Pr 0 Box 222° 
Westhury, L. I nN Y¥ Fr 

Heli-Coil Cory 208 Shelter Rock Lane 
Danbury. Conr 

tone Bolt & Nut Corr 127 Churet 

New York 7. N. ¥ AR 

n & Seastor Co a7l1 W R5th 

eland nie ABRCDF 
Rivet & Machine ¢ 
BF 

mal Lock Ce Rockford Tl (A) 

t Co Rut f Trited-Carr Fastener 
66 Glen Rd Mountainside, N. J 


Norwalk 


Waterbury 20 


Milford 


General American 


Entin Rd cur 
Miami Toledo 5 


44. Norwood, Tor 
ABE 
Burdeall & Ward Bolt and Nut 
Port Chester. N. ¥ ARF 
proof TD f inois Tool Works 
Charles Rad Elgir Th ‘ 
th Chester Corp. Southeo Dir rd & 
N._ Governor Printz Bivd., Lester, Pa 
CDE 
Standard Pressed Steel ( Jenkintown 9 
ra AN 
Sterling Bolt (e¢ 3 Ww Prie, Chicago 
10, ABF 


Thompson-Bremer & ™ Sub. American 
Machine & F i 520 N. Dear 
born, Chicag 10 » § 

Tinnerman Products P. O. Box 6688 
Cleveland 1, Ohlo (D 

United-Carr Fastener 
12, Mase ACDE 

Wenco Mfg. Co., 1186 W. Hubbard, Chi 
eago 22, Til. (8) 


Cambridge 


Lock & Snap Assemblies (Door Panel, Shelf 
Support & Mounting, etc.) 

Fastex Div. of Illinois Tool Works, 195 
Algonquin Hd., Des Plaines, Ill 

Simmons Fastener Corp., 1752 N. Broad 
way, Albany 1, N. Y 


Pine—<wtter (F 
Spiral Col M 

Anti-Corrosive Metal Products C« Inc 
Castieton-on-Hudson, N. Y. (F 

Chase Brass & Copper Co., Waterbury 20 
Conn F 

Elastic Stop Nut Corp f America, Dept 
H45-112 6 Vauxhall Rd., Union N. J 

Lamson & Sessions Co 1971 W 8 
Cleveland 2, Ohio (Ff 

Sterling Bolt Co 363 W Erie, Chicage 
10, In AF 


Locking and Taper (G 


Pre-Assembled Washers and Serews 


American Screw Co Willimantic, Conr 

Continental Screw Co., New Bedford, Mass 

Lamson & Sessions Co 1971 W B5tt 
Cleveland 2. Ohio 

National Lock Co., Rockford, Ii! 

Kussell, Burdea & Ward Bolt and Nut 
Co., Port Chester, N. Y¥ 

Shakeproof Di f Illinois Tool Works 
St Charlee Ra Eigin, Il 

South Chester Corp., Southco Div., 3rd & 
N. Governor Printz Bivd Lester, Pa 

Thompson-Bremer & Co Sub. American 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill 

United-Carr Fastener Corp 
12, Mass 


Cambridge 


Recessed Head Screws 

Alden Products ¢ 117 N. Main, Brock 
ton, Mas 

Allmetal Screw Products Co Ine $21 
Miewart Ave Garden City, N. ¥ 

American Screw Co., Willimantic, Conr 

Atlantic Screw Works, Inc., 85 Charter 
Oak Ave., Hartford, Conn 

Blake & Johnson Co., Waterville 14, Conn 

Bristol Co., Waterbury 20, Conn 

Central Serew Co 3501 Shields Ave 
Chicago 9, Til 

Chase Brass & Copper Co., Waterbury 20 
Conr 

Continental Screw ¢ New Bedford, Mass 
Pagle Lock Co., 20 8. Main, Terreyville 
Con 

Eleo Tool & Screw Corp Rockford, I! 

Great lakes Screw Corp 13631-51 8 
Halsted, Chicago 27, Ill 

Harper Co H M 8204 Lehigh Ave 
Morton Grove, I 

Heli-Coil Corp 08 Shelter Rock Lane 
Danbury, Conn 

Keystone Bolt & Nut Corp 127 Church 
New York 7, N. Y 

Lamson & Sessions Co 1971 W. 85th 
Cleveland 2, Ohio 

Milford Rivet & Machine 
Conn 

National Lock Co., Rockford, Ill 

National Screw & Manufacturing C« 2440 
ww 7h Cleveland 4, Ohio 
Parker-Kalon Div., General American 
frapsportation Corp Entin Rad cur 
ton, N. J 

Pheoll Mfg. Co., 5700 Roosevelt Rd, Chi 
cago 50, Tl 

Rockford Screw Products Co., Rockford, Ill 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y 

Screw Research Association, Union Trust 
Bidg Providence 3, R. I 

Scovill Mfg. Co., Waterville 14, Conn 

Shakeproof Div. of Illinois Tool Works 
St. Charles Rd. Elgin, Il 

Southineton Hardware Mfg. Co., South 
ington, Conn. 

Stanuard Pressed Steel Co Jenkintown 9 
Pa 

Sterling Bolt Co 443 W. Erie, Chicago 
10, Til 

Thompson-Bremer & C« Bub. American 
Machine & Foundry (C« 520 N. Dear 
born, Chicago 16, Til 

Wales-Beech Corp 40 15th 
nl 


Milford 


Rockford 


Rivets 


Aluminum ¢ wf Ameri 
Pittsburgh ) Pa 
Anti-Corrosive Metal Pr 
Castleton -on-Hudsor N 
Cha Brase & Copper ¢ 

Conr 

Chicago Rivet & Machine Co, 9609 W 

Jackson B Bellwood I 
Continental Screw New Bedford, Mass 
nt de Nemours & ¢ Ine E. I 
ives Dept Wilmington 98, Del 
D { Illinois Tool Works, 195 
De Plaines, I 
t l Reachwood 


Waterbury 20 


Y 
04 Lehigh Ave 
Mort l 
Hassal I P.O. Box 
pury 
Keystone Boit & Nut Corp 
New York 7, N. ¥ 
Milford Rivet & Machine 
Oonr 
Progre ve Mfg. Co 44 Norwor 
ringto Con 
Russell, Burdsall & Ward Bolt ar 
Co Port @ er, N Y 
South Chester ‘ Southeo Div rd & 
N. Governor Printz Bivd Lester. Pa 
Sterling Bolt Cx 363 W Brie, Chica 
10, Til 
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big ways to beat high insulating costs 


DUTCH BRAND’S BIG FOUR ELECTRICAL TAPE 


Send tor this new Big Four booklet now! 


Here are facts that you can turn into dollars and cents! Dutch Brand’s 
big, new “Big Four” booklet is packed with new ideas and methods 

for beating high electrical insulating costs. It tells how you can 

use Dutch Brand plastic tape, friction tape, rubber tape and vinyl 
color tape to improve electrical work . . . make jobs easier, faster and 
safer. You’ll see exactly what these tapes will do. . . and find out 

how to choose the right tape to meet specifications of the job. 

Get a copy of this easy-to-read, well illustrated booklet for every 
department concerned with electrical insulation. 


Johns-Manville 
DUTCH BRAND 
P H T 


oO D vu ic 8s 


1800 WOODLAWN AVENUE + CHICAGO 19 tik 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





LTER ELEMENTS, POWDERED 
METAL 
ex D y } t Detroit 


M 
Ave Oak 


New Be 
(rant 


prague Ele 
Ada Ma 

FINISHES PRODUCT 
Prname Paint ar 


FLUORESCENT LAMP AUXILIARIES 
Includes Adapters Ballasts Compen 
sators Control Units Starters and 


Transformers For Re ee Re 
r I rume a ta 4 Ca 


Guba. N.Y 


Bedt or Ma 


FOILS, WIRE MARKING 
7 ' s ' 


Cahuenga, H 


Os : ; . , : FOOT SWITCHES 
Vir, FORGINGS 


Bra 


MAGNA-PA 


FREQUENCY METERS 


FUSE HOLDERS MOUNTINGS and 
CLIPS 


DISPOSABLE 
CONTAINERS FOR ESSEX “EXTRA 
TEST’ MAGNET WIRE 


MACGNA-PAK 
ce, Di 


The following MAGNA-PAK sizes are available 
No. 30, 500 Ibs; No. 15, 250 Ibs; No. 12 (metal or fibre pail), 100 Ibs 


bate TEST ir SA tit. Bn and VACUUM 
ESSEX, MAGNET WIRE : wick. 38, Wet Orange, WF 


FIBRE, PHENOLIC n 14 Freling 


GAGES TEMPERATURE PRESSURE 
and VACUUM 


Newark 5, N J 


DIVISION ESSEX WIRE CORPORATION 
fort Wayne 6, indiana ( V hee wit : os - on i Colmar 


MANUFACTURING PLANTS — Birmingham, Alabome; Anaheim FIBRE 7 VULCANIZED (Board, Sheet GALVANOMETERS 
Rod ubing 


California; Fort Wayne, Indiana; Detroit, Michigan 


SALES OFFICES AND WAREHOUSES” 


Birmingham, Ala Fort Worth, Texas *Portland, Oregon 
*Chicago, Illinois Hartford, Conn Rochester, New York , oe , . 

Cleveland, Ohio Indianapolis, Ind *Saint Louis, Me Rubber Gempesl 

Dallas, Texas Konsas City, Me *Son Francisco, Calif, ~ ‘ 1 

Dayton, Ohio *Los Angeles, Calif Upper Darby R trass 4 “ppe Waterbury 20 
Detroit, Michigan Milwaukee, Wis« Philadelphia), Pa Sta srother ‘ f ont 

Fort Wayne, Indiana *Newark, N. J Seattle, Washington bell : fo ‘ t15 Elstom 


GASKETS 
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NEW APPLICATIONS AND 
SAMPLES OF INDUSTRIAL 
FELT 


*made to S.A.E. and Federal 


Govt. Specifications 


SEND FOR 
YOUR FREE 
COPY TODAY! 


CONTINENTAL FELT 
fills hundreds of 
jobs daily. 


te ser Cee 


Ask for booklet 
S-1] 


CONTINENTAL E' Eslsl COMPANY. inc.isos 


22-26 WEST 15th STREET \ NEW YORK 11, N.Y 


new idea 


in 
PILOT 
LIGHTS! 


FLUSH NEON PILOT LIGHT 


Handsome Appearance 
Long Life 
Cold Light 


Economical to Operate 
Despard Line 
Dependable Construction 


Choice of Colors 


Approved by Underwriters’ Laboratories, Inc. 
Write today for information to Dept. EM-5 


Sd -_ 


PASS & SEYMOUR, INC. 


SVRACUSE 9 NEW YORK 


wh ‘ 


READER INQUIE ERVICE CARDS, PRECEDING BACK COVER 


20,000 sarnsronmen 
DESIGNS *o's.cc3" 


One good reason for dis- 
cussing your transformer 
application with Acme 
Electric is the possibility 
that with our background 
of more than 20,000 de- 
signs, we can adapt stand- 
ard parts to exactly fit 
special requirements. 


For example, the top 
illustration is that of a 2 
KVA 240/480 primary, 
120/240 secondary volts, 
60 cycle dry type power 
transformer. The illustra- 
tion (right) is that of a 
1500 watt voltage regula- 
tor having a manually ad- 
justed output voltage 
range from 145 to 240 
volts. Basically, the same 
design, but with modifica- 
tion each unit serves a 
different purpose. 


This is a high voltage 
power supply for elec- 
trostatn dust collecting 
and air conditioning 
equipment, Operating 
on 240 volt single 
phase , 60 cycle, it sup- 
plies 12 KV direct 
current up to 40 ma, 
D.C. voltage is adjus- 
table to load. 


Your requirements may be more simple than these 
examples or more difficult Send your specifications 


ACME ELECTRIC CORPORATION 


3511 WATER ST. CUBA, NEW YORK 





Packing Co 6424 Oakton, Morton Helden Mfg 


rowe, 1 Chicago 44 l 
, e Blectro Tec Corp., 4 Romanelli, South Brand & ¢ Ine 
Hackensack, N. J Conn 
On a Goshen Rubber Co., Inc., P.O. Box 517, Cornish Wire Ce 
Gosher Ind * | 


J s Manville, Box 60, New York 1 Crescent Co., Carol ¢ 
* 


var . 4 Drake Manufacturing Co 1711 
ore bard, Chicago 22, Ill 
able Ferformance aso ane Punts Pret. gents Qeette tat Catron, Mat 
Mar m. Va rials Div Bridgeport 2, Con 
U. 8. Gasket Co., Camden 1, ! Phalo Plastics Corp., Commercial & Fos 
Kubber r it ‘ c t ter \ ster 5&8 Mase 
York 26 Switcheraf Ir 328 N. Halsted, Chi 
Felt Wor 0 ‘ ler ag I 
Chicago 23 Wire Stripper Co 1729 Eastham Ave 
Kast Cleveland 12, Ohio 
GEARMOTORS. See M 
HEADPHONES and HEADSETS 
GEARS and PINIONS Automatic Electric Sales Cory 1033 W 
Amplex D A Chrys wry roit Van Buren, Chicago | I 
Mict Stromberg Carlsor A Div f Genera 
an Stock Gear D Perfection Gear Dynamics Corp 117 Carlsor Rad 
Harve I Hochester 3, N. Y 
tfeaver Gear Works. Ir 035 Parmele 
Rockford HEATING ELEMENTS and UNITS 


, = is . { a Driver © Wilbur B 150 Riverside 


ome . : Tani (% Ave.. Newark 4, N. J 
a ve Kd ja Genera Flectri Co Apparatug Sales 
P : Div Behenectady 5, N. Y 
Master Appliance Mfg. Co., Racine 2, Wis 
Btill-Man Co 129 EB 64th, New York 
4.N Y¥ 
Swntron ¢ Hiomer City, Pa 
Therma Menufacturing Ce 211 Ash 
Akron &. Ohio 
Vulean Blectric Co., Danvers 2, Mass 
Watiow hiectr Mfg. 4 1362 Fer 
Ave St. Louls 14, M 
Westinghouse Flectrhe Cort Gateway 
Center, Bidg. No. 3, 401 Liber Ave 
Pittsburgh 30, Pa 
Wiegand Paiwir L 6 
Bivad Pittsburgh 8, Pa 


Law 
Shakeproof 
Bt. Charies Ra Pilg 
United Btates Graphite ar 
Saginaw, Mict HIGH-FREQUENCY HEATING UNITS 
Westinghouse Electr ( 
ats Allis Chalmers, Milwaukee \“ 
Ons er, Bide " 40) General Electric Co Apparatus Sales 
“Ittshurgh 30, Pa Sehenectad N.Y 
Winzeler Manufacturing & To afc 'daae te, ss se nductor 
WW Arcade Piace, Chicago Div., 240 Wythe Ave., Brooklyn 11, N. ¥ 
ve ghou Kiectr Cort Gateway 
GENERATORS. See Motors N 40) Liberty Ave 
het I 


HERMETIC SEALS. See Seals 


mina Hermeti 


— 
~~ 


hike 


aa 


7 Ore 
cohen 


GENERATORS, ELECTRONIC 
Hleetr Indicator Co., Inc 105 Camp MIGH NICKEL ALLOYS. See Nicke! and 


Ave.. Springdale, Conn . Nickel Alloys 
General Flectrie Co., Apparatus Sales 
Div., Schenectady 5. N S HOLDERS, COMMUTATOR BRUSH 
General Electric Co Electronica Div * 
Electronics Park. Syracuse 1 N ¥ Graphite Metallizing Corp 1959 Nepper 
Howard Industries, Inc Dept EM-9 han Ave Yonkers 3, N 
60 State, Recine, Wis Mycalex Corp. of America, Clifton Bivd 
Southwestern Industrial Electronics Co Clifton, N. J. (Glass Bonded Mics 
431 Post Oak Rd., P.O. Box 13058. Phoenix Electric Mfg. Co., 4211 W. Lake 
Houston, Texas Chicago 24, Tl 
Vibro Ceramics Corp., Gulton Industries Triple ‘““M Electronents Div Midwest 
Inc., 212 Durham Ave., Metuchen, N. J Molding & Mfg. Co., Gurnee 96, III 


GERMANIUM DIODES. See Rectifiers IMMERSION HEATER UNITS. See Heat 
Semiconductor; Transistors and Crysta ing Elements and Units 
Diodes 


IMPREGNATING COMPOUNDS. See Ce 
GLASS-BONDED MICA ment. Insulating and Sealing; Waxes 


j 0 as 
Continental-Diamond Fibre Dt and Compound 


Budd (« Ine Newark 13. De 
Electric’ Co., Chem \ INDICATORS, HEAT. See Therm 
eee iy 0 "lastl Ave Pittsfield. Mass 
Cort wf America, Clift . 1 r b t 
pen lf] e ' Ng INDICATORS, SPEED. See Tachometers 


GLASS-FIBER, YARNS, CLOTHS and 'NDUCTION HEATING. See High-Fre 
TAPE. See Fabrics, Insulating juency Heating nits 
“ ow , 4 > > > oO ’ . . “ > ; : 
Almost” is never enough when it comes to ini: oieiiieaiid INFRARED | AMPS. See La 
C descent and Infra-red 
1LOO% 


cable performances. You must be certain Hermasea! Co. Inc., 1010 Ma 
Pa INSTRUMENTS, ELECTRICAL MEAS 


the cable you select is custom-made to do the job <j ee URING and TESTING 


; > Acme Flectr Corr Cuba, N.Y 
GOLD, ROLLED (Plate and Wire) coe” ie os Weaeiee an 
A r I” num Works New Jersey Assemt Products I Chester 

‘ Newark N J 
know you can depend on cable performance in %0., Ine., 118 Astor, Newark 


your power engineering plans call for. You must 


o 


oclated Researct 
every respect. Many of America’s major users of "Ses ssl, Attiobes i 

cables have found they can depend on Phalo to 

produce exactly the cable needed 


Send Phalo a copy of your cable “specs’ 
GRAPHITE 


You ll discover a new kind of cable dependability. 


GREASE BEARING 
M 


{sk For The Complete Phalo Catalog 


PHALO 


PLASTICS CORPORATION 


, ) 
Vhe Custom Cable House 
HARNESSES and ASSEMBLIES. WIRE 


COMMERCIAL G FOSTER STREET ' ' ‘ cM Brock 
WORCESTER, MASSACHUSETTS ‘ 
tnovteted Wires Cables - Cord tet Assemblies 


GRIPS and CLAMPS, STRAIN RELIEF 
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ce 


The total protection concept of design and construction armors Reliance A-c. 
Motors against everyday hazards, with little or no maintenance. Total protec- 
tion is made up of extra features like: 

Slot cell insulation of Double Backed Mylar 
Dynamically balanced rotor for vibrationless operation 
Entire insulation system impervious to acids, moisture and oils 
Metering plate regulates grease flow to bearing 
Ventilation louvres positioned high and dry in end brackets 
There are 100 of these extra core to cover protection features in Reliance 


Motors. Each point is covered in our bulletin, "Check the Facts”. Why don’t 
you write for one and get all the details? 


B i610 


RELIANCE 235sinsetes 
ENGINEERING CO. 
DEPT. 2711A, CLEVELAND 10, OHIO © CANADIAN DIVISION: WELLAND, ONTARIO 
Sales Offices and Distributors in Principal Cities 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





: I 
4 
aclane JEWEL LIGHT ASSEMBLIES 


2 means— vay at, la den 
\> Pamerald lladeiphia 25 P ( uu 


KNOBS, CAPS and HANDLES, MOLDED 


eee Highest in enter, Bidg, No. §, 401 Li ae 


Davies Molding Co Harry 1428 WN 


on . ‘ Ww Kinzie IRONS SOLDERING > olderir 
Routt ' FAuipment 
na Uw ndustria nies Cort 
PO f 2 ‘ost Oak Ra 
Houstor , Te ISOLATORS, VIBRATION and SHOCK 
lexa r » o 1, 6000 Len See Mountings, Rubber and Synthetic 
Jallaa 4 a 
ops 


' 


ells, Chicago 10, Ill 


eh... | eer oe 


‘ D ber- Colm M M ; f ©., Gurnee 9 
Rock, Rockford { 


eee Characterized by INSTRUMENTS, ELECTRONIC a 


o < Recorder Osci hic Bowen Be 
Skok 


highesf excell Sinaloa a en 
iGngsrexcenence | sii ome os... een 
ony 1 Research Pro 5, Im 1004-06 
See Ma 
Alcoa Bidg 


Carbide & 
Ave New 


i Mich 


BE. I 
m” De 
Ww kegan 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


LAMINATED PLASTICS 


LAMINATIONS, MOTOR 
TRANSFORMER 


Laminations Co., Box 
ford, Conn 


INSTRUMENTS, LABORATORY i 
STANDARD 
eee. ot Cor ‘ LAMPS, FLUORESCENT 
ut Mfg. Co ‘! Dover, } on 
D f Minneas 
_§ Field Kad Boston 
SUPREME TRANSFORMERS are the highest Benen BD ng 
‘ ‘ eral Blectric ¢ Apparatus es LAMPS, INCANDESCENT and 
in quality to meet any and every ene \ INFRA-RED 
; mn Mfg « Guiton Industr 
requirement for your transformer Durham Ave., Metuchen, N 
‘ 109u . ra 


needs...any size... any shape... AS bene, Calif. 
any characteristics ... any quantity. 


es, I General Blectric ¢ Nela Park 


J on 


LAMPS, MERCURY VAPOR 
General Elect ‘ Nela Park, ¢ 


mufacturing facilities and a f , t 1 be! 


Cort 


sineering staff which enables war ¢ ald N 101 LAbe 


Hock Rockford 
LAMPS, MINIATURE Pilot and Indi 
cator) 


INSULATING MATERIALS 
transformers 
yecialty types 
LAVA 


\ ” , LAYOUT FLUID 
btain ime ’ i yn. ‘ : 


all inquires } r ales P “ M 


Department LENSES, PRESSED GLASS 


Kopp Glass, | A 


LIGHTING FIXTURES 


TRANSFORMER PLANTS 


fully Equipped and 


LIGHTS, PILOT and INDICATOR 


ready to serve you Pr 


INSULATION, WIRE and CABLE trockt Ma 
| Ceramic and Synthetic rre i d 


Lava Cory Chatta 
Div oS 


Tia 


TRANSFORMER COMPANY 


Subsidiary of Oxford Electric Corp. 


4308 W. Armitage * Chicago 39, Ill. 


LOCKNUTS and LOCK WASHERS 
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NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS® NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


SUPPLIED TO YOUR SPECIFICATIONS BY... 


Ney offers wide experience in the development of sliding contacts, slip 
rings and assemblies, commutator segments and assemblies, brush and 
brush holder assemblies, and precious metal resistance wire. Call or write 
the Ney Engineering Department for consultation on any problem in 
volving the use of precious metals to improve your products. 


THE J. M. NEY COMPANY, P. 0. BOX 990, DEPT. C, HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


S.AJN @ SLNSWOYLSN! NOISIO3Yd NI LuWd SIG V AWid Sit¥V¥d TIWWS S.A3N 


2 NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY'S 


EY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION 


Kodak 
Ektron 


Detector... 


A unique lead sulfide photosensitive resistor with 
the following characteristics: 


@ Response extends from 0.25 microns to 3.5 microns with 


maximum sensitivity at 2.2 microns in the infrared 


E N C LO S 1} R ES ®@ High signal-to-noise ratio in infrared 
te y a nd PA N F iS i ® Signal response is almost independent of size of sensitive 


crea 


® Unaffected by vibration, 
- small in size 

A mplete range from |2 «12 Standard Price includes 
to 60x 90 These new eng PRIME A ‘ : ® Available in complex and 
neered enclosures comply with ad : 
, 2. NEOPRENE GASKE exact arrays and mosaics 
jis specifications and are ‘ 
svailable to help you solve 

tion box requirements 


ywer prices For a booklet giving detailed information on Kodak 


* Send for Standard We fabricate custom ¥ A] : 3 Ektron Detectors, write Military and Special Products 


Size and Price List enclosures of all types Sales, 


H. F. COX CO. 601-607 ortawanw. EASTMAN KODAK COMPANY 
GRAND RAPIDS 2, MICHIGAN Rochester 4, 0.%, 


READER INOUIRY SERVICE CARDS, PRECEDING BACK COVER 





Pvt. tt tii oa. 


LaLa ee aan Ee aL RIL Lay 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


ion of The Torrington Company 
4d Norwood St., Torrington, Conn. 


WRITE FOR 
OuR CATALOG 


LUBRICANTS 


Fiuidwick Co, 531 
4. Mich 


9 Kast Outer Dr., Detroit 


LUBRICATORS 

Fiuldwick Cx 531 
i, Mich 

Bros. Mfg. Co 

Ave (hicago 23 lil 


OIL and GREASE 


9 Kast Outer Dr., Detroit 


Gits 1846 8. Kilbourn 


LUGS and TERMINALS 


Aircraft-Marine Products 
m Harrisburg, Pa 

American Iirasse Co., Waterbury 20, Conn 

Buchanan Wleetrical Products Corp., 225 
Houte 22, Hillside, N J 

Burndy Engineering Co Ine 
Conn 


Ime 2100 Pax 


Norwalk 
Coneond 


lomew 


Newark 4 
¢ Maina 
ool Works 


28 Butier 


i American 
0 N. Dear 


MACHINES. Sce specific headings 
Balas K Windin g 
Mettir trippe Wire 


Tes ® Marking 


Print; Rivet 
Vibratior 
Machines and 


MAGNETIC AMPLIFIERS 


Airpa ta ¢ Middle River, Balti 


kman Inatruments 
Ave Richmond 


Doekam, D of Minneay 
Field Rd. B 


ectric cm 


is Honeywel 
Mass 
Apparatus Sales 


idler 
Genera I 
pi Schenectad 


Magnetic Amt 


mton 35 


flers 632 Tinton Ave 


Cor 


I Gateway 
if I 


ibert Ave 


BRAKES. See Brakes, Mag 


MAGNETIC 


MAGNETIC MATERIALS See Stee 
tri Magne Permanent 
Rerorder Components 


lec 
Magnetic 
Powdered Metal 


MAGNETIC 
Driver ¢ Wilbur 
Ave ewark 4, N J 
Minnesota Mining & Mfg. Co 
Products D Fauquier 
Paul 6, Mins Tape 
Stromberg Oar ' A 
Dynan Cort 


Roche 


RECORDER COMPONENTS 
B 150 Riverside 
Flectrical 
Ave St 


ye 


Div of 


Carleor 


Genera! 
Ra 


MAGNETIZERS 
Freq 


and DEMAGNETIZERS 


Ka Laboratories Ir 


MAGNETS 
Art 1 Engi ng 


(Tu bie Mee ’ f nerica 
nmerce B 
Blectr 

Dept 
Mict 


tee I’ 


PERMANENT 


Mareng: Il 
Chamb 
tsburgh 19 


tallurgical 


Mile Ave 


Indiana 
i 
Thomas & 


dianapolis 


Valpariso 


Skinner Ir li 23rd, Ir 
Ind 


MAGNET WIRE. See Wire 


Magnet 


MARKERS, IDENTIFICATION 

Brady (Cx Ww Hi Ww 
Milwauke wi 

rand Williar W 

National Band & Tag (Ce 
Newport, K 

Natvar Cort 0 


bridge, N. J 


Glendale Ave 


nthe 
Dept 


lima Contr 


9 64 


MARKING MACHINES and DEVICES 
(For Marking Wire, Foil, Plates, ete.) 
ra ‘ WwW. H W. Glendale Ave 
Milwaukee Wis 

K ingsle K Machine (x £50 
Cahuenga, H wood 38, Calif 


Stamplir 


MATERIALS HANDLING 
nd Fibre 


EQUIPMENT 
Div of The 
Del 

Wilming 


Continental - Diam« 
Budd ¢ Ir Newark 13 

National Vulcanized Fibre Co 
ton 99, Del 

Robbins & Myers Ine 


Di Springfie 0 


Crane & Hoist 


NOVEMBER 


Bpaulding Fibre Co., Ine Tonawanda, 


MERCURY RELAYS. See Relays 


MERCURY SWITCHES. See Switches 


METALLIZING 


Eng 
Ave 


EQUIPMENT 


neering C« Ine 


Metallizing l 
Westbury, L. I ‘ y 


Prospect 


METALS, 
Metals 


LAMINATED. See Laminate 
Precious and Base 


METALS, PRECIOUS 


nated Me Platir 


See Gold; Lami 


tals; um; Silver 
METALS, PRE-PLATED 
Meta 


See 


Pre 


METALS, RARE 
Me 


Fansteel 


METERS, HOUR 
Haydon Mfg. Co., In 


rington, Cont 

Hobbs Cor J WwW 
Warner ( { 2078 
field, Til 

Industrial Timer Cory 
Highway, Newark 4, N. J 


Div. of 
Yale Blvd 


Stewart 


Spring 


1411 MeCarter 


MICA GLASS-BONDED 
Bonded Mica 


MOLDED and 
(Sheets, Plate, Tape, 
Segments, Washers, etc.) 


Brand & C©o,., In William 
(an 


LAMINATED 
Tubes, Rings, 


MICA 


Willi 


Di 
Del 


ent nond Fibre 
Budd. Co Ir Newark 13 
General lectri Co Chemica 
Ave., Pittsfield, Mass 
ifacturers Corp 
i., Chicago 6, Il) 
Rd., Newmarket 
Schenectady 
Co., In 
Mase 


Cont 


Macs 
Mica Insu 
New 

Ave 


ator 
England Mica 
Waltham 54 


66 


MICA UNDERCUTTERS 


Idea Industries I 
Sycamore, I 


1008 Park 


MICROPHONES 
American Microp 
Kigin National 
Oak Ave 

‘ 


Electronics 
Watch Co 
Pasadena, Calif 
al-Diamond Fibre Di 
Ine Newark 13, De 
ectric Co Apparat 
tady 1, N. ¥ 
Electri C 
Ave Pittsfield 
Mica Insulator Co., 8 
North Shore 
Northern Bivd 


ne 


Continer 
Budd 
Genera! | 
Div Schene 
Genera! 


Plasti 


Chemica! 

Mass 
enectady Y 
ate In 214-27 
61, N. ¥ 


Namet 
Sayside 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics; Mica; Plas 
ties; Rubber 


MOLYBDENUM 


see Contacts 
Meta 


(Sheet and Wire) 


also 


Fansteel irgica 


ay 


MOTOR BASES 
Allis Chalmers M 


ADJUSTABLE 
Wis 


waukee 1 


MOTOR 


See 


CONTROLS and STARTERS 
Controllers Motor Pus! Buttor 
Stations 


MOTOR 


Leach Corp., Inet-Palmer 
Santa Fe Ave., Los 


GENERATOR SETS 


Div 444) 8 
Angeles 58, Calif 


MOTORS and GENERATORS See 


Table of 


Motors 


page 38 


MOUNTINGS, RUBBER and 
SYNTHETIC 

Johns-Manville Corp Dutch Brand, Div 
800 Woodlaw Ave Chicago 19, I 

Rubber Cx Rockefeller Center, New 

York 20, N. ¥ 


U. 8 


MOVEMENTS, CLOCK and TIMING 


Haydon Co., A w 234 North 
Waterbury 
Haydon Mfg. ¢ 


ringtor Conr 


Elm 
Conn 


Ine 2532 Elm, Tor 


NAME and INSTRUCTION PLATES 


Brady Co... W. H., 727 W 
Milwaukee 12, Wis 


Glendale Ave 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div H. K. Porter Ce 
In f Pittsbur Prospect Park, Ps 

American Brass Co., Waterbury 20, Conn 
Cupro- Nickel) 

Chase Brass & Copper Co 
Com 

Driver Co wi 
Ave., Newark 4 

Driver-Harris Co 

Elgin National 
Figin, Nl 


Waterbury 20 


bur B., 
N. J 
Harrison, N. J 
Watch Co., Ordnance Div 
Cobalt Nickel) 


150 Riverside 
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selenium 
LLOW rectifiers 


C é f 
Four output ratings from 65 to 150 milliamps, and TERMINAL TYPES 
a choice of three terminal styles, are now avail- _ ees — 


DESCRIPTION DETAIL DRAWING 
able from Federal to meet your printed circuit TT TT 


requirements. Square Tipped —for light- 
The new terminal designs cut your assembly gauge printed circuit boards 

and soldering costs ... permit rapid automatic or up to 1/16” thick. 

manual insertion into printed circuit boards. 
Terminal shoulder stops keep the rectifier plates 

off the board. Result: rectifier cooling is im- Snap-In—for 1/16” printed 

proved and extra board area is freed for additional circuit boards subject to 

printing! vibration or inversion. Termi- 
And, as with all Federal selenium rectifiers, you 

can count on their long life, high output voltage, 

low temperature rise, excellent humidity resist- Tapered —for maximum ease 


of insertion in heavy-gauge 
ance, and UL acceptance. printed circuit boards up 


to “a"’ thick. 


nals lock rectifier in place 


FEDERAL PRINTED CIRCUIT RECTIFIERS 


1266 1279 «»1265 + + 1308 1444. «:1357.-Ss«'1297,~S'—«2:‘ASS—(‘iKOOS 


65 65 65 65 75 75 75 100 100 





130 130 130 130 130 130 d : 130 


B A 8 C A B 5 B 


For more information on Federal Printed Circuit Rectifiers 
phone NUtley 2-3600, or write Dept. F-916A. 


Federal printed circuit rectifiers can be designed for your 
application in ratings up to 195 volts AC and 600 milliamps DC 


A DIVISION OF 
Federal Telephone and Radio Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD «+ CLIFTON, N. 3 


In Canada: Stondard Telephones and Cables Mfg. Co. (Canada) ttd., Montreal, *.Q@. 
Export Distributors: international Standard Electric Corp., 67 Broad S$1., New York 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 379 





ROYAL cord assemblies 


—_—_____ 


<p quality engineered 


Monviacturers 


380 


of WIRE 


dependable power 
electrically 

simple as A-B-C-D 
Chances are we 
Cap, Connector 


} 
bb 


Catalog No. 5-55 illustrates our stock molds 
Write for your copy 


ROYAL ELECTRIC CORPORATION 
PAWTUCKET ° RHODE ISLAND 


CORD ASSEMBLIES FUSES * WIRING DEVICES 


MOTORS 


Miniature Timing Motors, Geared 


Subfraction, Under 1 


20 Hp 


Fractional, 1/20 


% Hp 


Integral, 1 to7% Hp 


Integra!, Over 7 , Hp 


Gearmotors 
Generators 


Low Voltages (Under 110 


Chalmer Mi iwaukee 
MNOQOKTI VW 
A Le The Louis, M wi 
KLNOQRKUVYZ 
Barber Colman ¢ Dept J ) Rock 
Muekford, I BOCHYZ 
1 Piectric 4 W. On i 
I ABCDEFGHIQRTYZ& 
Equipment Di George W Borg 
Jane le, Wis BCDE 
Motor D Voealine ¢ 
Maybrook, Conr A 
le ¢ 1806 Pine, St. Laui 
FOKLNOPQRI VWYZ 
Motor (%« 13 Chester 
on 


f Amer 


Centra 


ABP IQTI 
Di } 


= Star 
FOIKLMNOPT VWYZ 
‘ I I \ 
f BOQKZ 
Electric Mfg. ¢ St. Ia 
M FOJKLMQR 
Industrie Im 
BCDPOHYZA& 
era Jectri i» 
Bechenectady 5, N.Y 
BCDEFPOHIK LMNOPQRSTUVWYZ& 
General Industries ¢ Dept. ML, Blyria 
BQyZ 


Rochester 


Apparatus Sa 


Mig. ¢ { ou Mo 
ABCDI 
(% A 
0, Con 
Mfg 
mn, 
Klectr ‘ 
BCDEZ 
treraid ‘ N t_arey 
Mi 
wt Eimwood Ave 
BCEPGIUVW 


NICKEL and NICKEL ALLOYS (Cont.) 


Metals and Controls 
ert Attlebor Mass 
kel Ce In ‘ Wall 
Y 
sion Products, In 501 Cres 
e Reading, Pa. (Strip 
opper & Brass, Ir 30 Park 
New York 17, N. Y 
Metal (x Div. H. K 
Riverside, N. J 
ore Brass Co 110 Baldwin Ave 
aterbury, Conr 
rior Tube Co vorri Pa 
rut 


Porter 


NICKEL -SILVER 

Rod, Sheet, Tubing, Wire) 
American Brass Ce Waterbury 20, Conn 
Chase Hrass & Copper Waterbury 20 


*recision Products, Inc 01 Crescent 
Reading, Pa Strip 

Copper & Brass Tre 230 Park 
New York 1 N. ¥ 

le Metal ¢ a H i Porter 
I Kiverside, > 

Seymour Manufactur 
Cor 


NON-MAGNETIC IRON and STEEL 


NUTS 

OHMETERS 

OILERS. 8 ubricasers 

OSCILLATORS. See Instruments 

OSCILLOSCOPES. See also Instrument 
Ele tron also Recorders, Oscillographic 


DuMent Laboratorie ne Allien B 60 
Hloomfic Ave Ciiftor N. J 


NOVEMBI 
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Univ Synch 


Holtzer-Cabot Mot Div Na Preu 
mat ( Ir 25 Amor oston 19 
Ma ABCEPOHIQUV YZ 

Howar I rie Ir Dept EM-9 
1760 State, Racine, Wis ABCDEFG 
HQRTUVYZ 

Howell Electric Motors Co., Howell, Mich 
FGKLMNOPQRT 

Hupp Electronics Co., Div, of Hupp Corp., 
7 Circle Ave Forest Park, I (X) 

Jack & Heintz I 17620 Broadway 
Cleveland on rK 

lamb Plectric OC Kent, Ohi 
GUIQKSZ 

Laiand Electric Co Div f 
Machir and Foundry ¢ 
on IKLNOUY 

Little slant Products ne 30 +N 
Ada *e I 

Mara ! mn r Mig Cor Cherry & 
Randolt Wausau, I FGOKLNOUDYV) 

Master ppliance Mfg. Ce Ka e 2, Wis 
CDG 

Master ectric ¢ Dayton 1, Ohto 
FGOIKLMNOPQRTU VW 

Motoresearch ¢ 600 Junctic Re 

ine, Wi Bay 

Oster Manufacturing (Cc 
Wis BCPGHUVY4 


hro 


BCDEF 


American 
Dayton 1 


Packard Electric Div Or 
Cory Warren, Ot PG 
Portable Electric Tools, Ir 
Chicas 0, 1 GHL 
Hae Motors Cor 009 
W BCDFGHYZ& 
Redmond “ (mn 
He 


Ire Mot Div 
BCDEFGIEN 
t M BCD 


Tele 

Angeles Calif 

O._A Wichita, Kar BF) 

& Machine Work lA 8 
ihicago 6 I 

Oorr » Owr Pike & 

Road r age, Pa 


6454 Plymouth 

POUKLN YZ 
Gateway Cen 
Liber Ave 


BCDEFGHJKLM 


Federa 


PACKAGING 


PACKINGS 


PAINTS. See 
‘ Var 


PALLADIUM 
Prod 


PANEL CONTROL UNITS 


Pa 
iments 1D Ba 
Rock, Rockfor I 
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Frequent time adjustments are no problem with the dial head 
aval able on ACGAS| A'| time J de lay/re lays The y provide a com 
plete range of adjustment with 1 revolution of the dial. Dial 
markings permit easy calibration for accurate adjustment. And 
you can spot each of the 4 timing ranges quickly because they 
are color coded: blue from 30 seconds to 15 minutes; red from 
10 seconds to 2 minutes; yellow from 0.1 to 10 seconds; white 
from 0.1 to 3 seconds. 

Like all AGASTAT relays, units with dial heads are sok 
noid actuated, pneumatically timed. Each model is availabl 
with either dial head or needle valve adjustment. Where fre 
quent readjustment of timing is necessary, dial head adjustment 
should be specified. For bulletin on all popular AGASTAT time 
delay relays, write to: Dept. A28-1121, 


Elastic Stop Nut Corporation 
of America 
ee 
1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing 


eM AR TIO]. 


fractional horsepower 


at its 
finest! 


choice of leading manufacturers 
Don't gamble with the success 
of your product! By careful 
analysis and testing together 
with RAE engineers you can 
assure the right motor for 
your needs 


AC/DC Universal 
DC Shunt Wound 
DC Series Wound 
DC Compound Wound 
Gear Reduction Motors 


RAE offers outstanding serv Governor Controlled Motors 


ice and quality in a large 
variety of motors in voltages 
up to 250, and up to 4% H.P 
(higher for intermittent duty) 
with many gearhead motor 
combinations. Let us show 
you how these advanced mo 
tors, now in such big demand, 
can improve product 
and reduce your costs 


Motors for Rheostat Control 
Motors for Electronic Control 


Permanent Magnet Motors and 
Gearmotors 


I, G@@ motor corr. 


2009 Kewaunee Street 
Racine, Wisconsin 


your 


Send for the ‘‘RAE"’ service sheet. It 
will help you supply the data neces- 
sary for recommendations and prices. 


> 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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Cima 


SELENIUM 
RECTIFIERS 


by 


SYVTRON 


ARE SOLVING 
D-C POWER NEEDS WITH 


Lower forward voltage drop 
Low ageing, Longer life 


High current capacity 


Syntron Selenium Rectifiers are the answer 
efficient, economical a-c to d-c power conversion. 
Widest range of cell ratings in the industry. Light- 
weight, simple yet strong construction—able to 
withstand shock and vibrations, treated against 
adverse climatic conditions, withstand overloads 
for limited periods, unlimited life. Lower cost, 
trouble free, maintenance free operation. Let our 
Engineers consider your requirements and make 
recommendations. 


Other SYNTRON Equipment 
of proven dependable Quality 


ELECTRIC 
VIBRATORS 


to 


VIBRATORY 
FEEDERS 


Write for complete catalogue — FREE 


SYNTRON COMPANY 


490 Lexington Ave. Homer City, Pa. 





another product im proved Ba 


cnem-o-so 
tops NEMA standards for Grade B-A-I 
BRAIDED ELECTRICAL SLEEVING 


Improved electrical properties are obtained by 
an application of chem-o-sol to braided fibre-glass 


sleeving used in this electrical component. 


This chem-o-sol (like all chem-o-sols) has 
been tailor-made for a particular application, High 
heat endurance, up to 225°C for over fifteen min- 
utes, can be sustained with no decomposition or loss 
of flexibility. Tough and abrasion-resistant, this 


NEMA standard 


colors and shows no appreciable color change when 


chem-o-sol is available in all 


submitted to high temperatures. 


The electrical application above is just one of 


an infinite number at which chem-o-sol excels. 
Improving old products or creating new ones is an 
old story for chem-o-sol. The free-flowing charac- 
teristics of this liquid vinyl dispersion make its 
application as easy as falling off a log, regardless 
of what method is used — dipping, molding, spray- 
ing, die-wiping, knife-coating or roller-coating. 


For complete information on this amazing new 


Vit P 
YT, 


y 
CORPORATION 
A 


basic material for modern industry — 


Write for Bulletin 141 


Chemical Products 


KING PHILIP ROAD bd EAST PROVIDENCE, R. | 
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PANELS, DIAL. See Dials and Panels 


PANELS 
Metal 


SHEET 


Fabricators 


STEEL. See Sheet 


PAPER, INDUSTRIAL 


Cottrell Paper Co Ine aE 
Vall River 1, Mass 

Hollingsworth & Vose Co East Walpole 
Mass 
Mosines Paper 
Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave New York 17, N. ¥ 


Purchase 


Mills Co. Dept EM 


PAPER, INSULATING 


Acme Wire Go., 1255 Dixwell Ave., New 
Haven 14, Conr 
Continental-Diamond Fibre Div 
Budd Co., I Newark 13, Del 
Cottrell Paper Co Ime a5 
Fall River 1, Mase 
Dobeckmun Co 3301 
13, Ohio 
Klectric Co Chemical Div., 1 
Ave Pittsfield, Mase 
ngsworth & Vose Co,, East Walpole 


ot The 
Purchase 


Monroe, Cleveland 


sulation Manufacturers Corp 565 W 
Washington Blvd, Chicago 6, TI 

Irvingtor Div Minnesota Mining & 
Manufacturing (+ » Argyle Terrace 
Irvington 11, N. J 

Johns Manville, Box 60, New 
N.Y 

Mica Insulator Co 

Mosinee Paper Mills Co 
Mosinee. Wis 

National Vuleanized Fibre Co 
ton 99, De 

Natvar Corp 


York 16 


Schenectady 1, N.Y 
Dept EM 


Wilming 


Randolph Ave Wood 


bridge y. J 
Tonawanda 


Spaulding i ) Inc., 


and Pay . 


lark ’ York 17 


PAPER. PHOTOGRAPHIC 
REPRODUCTION 
Ir Charlie 4700 Montrose 
I 
Rochester 4, N. ¥ 


PAPER. TRACING. See Tra 


Film and Paper 
PARTS FEEDERS, SELECTIVE 
( " er ¢ Pa Vibrator) 


PERMANENT 
Vermanet 


MAGNETS. Se« ignet 


PHOSPHOR BRONZE 
Rod, Sheet, Tubing, Wire) 


PHOTOELECTRIC CELLS and TUBES 


‘ Apparatus Bales Div 

N Y Photoelectri 
Electronic Component 
N.Y Photoelectric 


Div. of Hupp Corp 
Forest Park, Tf 
Rectifier Corp 1521 EK 
KM) Segundo, Calif 
America, Tube Div., Har 


PHOTOELECTRIC CONTROLS 


Kristol Co. Waterbury 20, Conn 

General Plectric Co, Apparatus Sales Div 
Schenectady 5. N.Y 

Mercoid Corp., 4201 Belmont Ave 
ae. o 

Westinghouse Plectrie Corp 
ter Bidg N 4 401 
Pittsburgh 30, Pa 

Weston Flectrical Instrument Corp A 
b of Daystrom, In 614 Frelinghuy 
en Ave Newark 5, N. J 


Chicago 


Gateway Cen 
liberty Ave 


PILLOW BLOCKS. See Blocks, Pillow 
PINS, COTTER and LOCK. See Fasteners 


PLASTICS. 
GANIC 


COLD MOLDED and INOR- 


Bee Ceramics 


PLASTICS MOLDERS, 
and FABRICATORS 


Alden Products Co 117 N 
tor Mase 
American Insulator 
a 

Anchor Plastics Co Inc., 36-36 36th 
Long Island City 6, N.Y 

Barber-Colman Co Dept K. 1403 
Rockford, Il 

Brand & Co Inc 
Conn 

Chicago Molded Products Corp 
Kolmar Ave. Chicago 51, Il 

Continental Can Co., Conolite Div wil 
mington 99. Del 

Continental -Diamond 
Budd Ce Ime 


EXTRUDERS 


Main, Broek 


Corp New Freedom 
Rock 
William, Willimant 


1024 N 


Fibre Div 
Newark 13, Del 


of The 


Coamo Plastica Ce yw Cleve 
and 9, Ohio 

Crane Packing Co 4424 Oakt 
Grove. I 

Davies Molding Co 
Chicago 10, Ill 

Day Hogers Manufacturing Co Mins 
eapolis 7H Minr 

Dixon Corp., Bristol 6, RK. I 

Erie Resistor Corp Plastics Div Erie 
Pa 

Formica Co 4614 
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Pure copper, 100% [] Sound engineering 


conductivity [] Speedy installation 


Wide wire renge— [_] Cool operation— 





‘ te-veumte takes overload 
/ = 
U/L-CSA Approved [] No special tools needed 
, Compoct—rugged [] All screws wax-treated 
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Advanced designing for better clamping 





ALL THESE FEATURES AT LOW COST 


Your V Test Will Prove ILSCO Superiority Over Cast Or Any Other Type Lugs 
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Filtron, Inc electronic components manufacturer elected Here’s the most practical control wherever variable 
Armorp| panel for a shielded room that’s easy to assemble speed d-c motors are used. This full wave, thyratron 
move, or alter in shape w ith ordinary labor Special compre tube, voltage control rectifier famous THER 
sion joints end need for soldering in this room, erected by quality throughout can be custom-fitted to your 
Shieldi: In And Armorply requires no maintenance ‘ application. Ideal for such equipment as machine 
effective shielding and a neat appearance for decade tools, testing stands, materials handling, printing, ete 
(Armorply available with copper, lead, aluminum or other Write today for details regarding your variable 
metal face for full information and a free Armorply unple voltage applications 


writé (fac™ It’s THER.. Whatever your d-c requirement 


Weldwood Armorply THER ELECTRIC & MACHINE WORKS 
UNITED STATES PLYWOOD CORPORATION SERVING INDUSTRY FOR OVER 40 YEARS 
Dept. EM-11-56, 55 West 44th St., New York 36, N.Y 7 11A SOUTH JEFFERSON STREET « CHICAGO 6 
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Tensile Strength-25,000 lbs./sq. in. 


ELECTRICAL 
INSULATING MATERIAL 


Meets all Class B requirements 
Dielectric strength — 600 volts per mil 
Tensile strength — 25,000 Ibs./sq. in. 
Thicknesses from .010 to .025” 

An asbestos-glass laminate 

No delamination or fraying 

High impact strength and arc resistance 
Will take any electrical varnish 


REPRESENTATIVES 


Atlanta—Brownell Distributors, Inc New York—Brownell Distributors, Inc, 
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Write for literature and free sample. 
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Fundamentals of 






Servomechanism 






Design 





— a handy primer for 
, design and application engineers 
who need to have a 























, working knowledge of servos sete 
Insert 
In response to a real ground-sweli demand from Molded in 


product design engineers, Electrical Manufacturing 
has prepared a handy file reprint “Servo Series,” 
featured in the February-June issues of this magazine. 
The 5-article series, you may recall, was authored by 
the noted servo engineer and teacher, Ira Ritow. Each 
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; Internal 
article was especially written for the non-servo or 
engineer and is singularly free from complex math 

0 v ' External 
and the “mumbo-jumbo” of the servo theorist. Yet 





the series is complete enough to permit the tech- 
nically informed reader to design and analyze a 
simple servo and to evaluate its application in the 
modern control system. 


Here’s a run-down of the contents: 
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mS Molded 










1. A definition of servomechanisms and dis 
cussion of basic types which include viscous 
damped linear and on-off servos. An evalua 
tion of important operating characteristics of 

















the various types, together with the promi NYLON 
nent test methods. as well as 
2. An explanation of the role of response in Phenolic 


specifying servo drives. Tells how to choose 
motor ratings and gear ratios, and how to 
predict maximum servo performance. 












External or Internal Threads 
3. The linear approach to servo analysis. De 


scribes the methods of analysis that enabled 
the designer to push gain up against the limits 
without piercing into the regions of insta 
bility 


4. The impact-momentum equation in servo 
design. In this method—particularly well 
suited to instrument servos—the designer be 
gins with the assumption that the load 
will oscillate. Then he compares impacts 
(torques) with momentum to see if the as 
sumed oscillations can actually exist! 
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with or 
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prongs 























5. Designing servos by the _ phase-plane 
method. Applicable to over 95 per cent of all 
servo systems, the phase-plane method is one 
of the most universal of the analytical tech 
niques. This article explains the use of phase 
plane diagrams and gives four methods for 
constructing them. 
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eCopies of the 48-page booklet are available at $1.50 each 
on orders accompanied by remittance, including 3 per cent 
tax for New York City deliveries. Orders with remittance 
should be addressed to Reader Service Department, The 


Gage Publishing Company 1250 Sixth Avenue, New York 
20 N. Y 
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STAHUN BROTHERS 
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Panel Chanel wiring duct 
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General Blectr Apparatus Sales Div 
Nechenect , Y Selenium, Copper 
Oxide, Industrial Germanium 

General Wleetrie ( Klectronics Div 
Klectronic Park Syracuse | N Y 
Germanium Diode 

International Rectifier Corp., 1521 EB. Grand 
Ave FA Segundo, Calif. (Selenium) 

Mailory & Co Inc P. K., Indianapolis 
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PLUGS 


for Dependable 
Wiring Connections 


Vibration is one of the most common | roblen in the 
operation of modern clectront nd clects | equip 
ment Connection to soul oO powe! ind | tween 
elements within a unit must often withstand tremen- 
Hubbell Interlock Plugs are de- 


signed to provide d pos tive low contact resistance 


dous vibrational { 


connection, even when subjected to the most severe 
conditions 
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Up to 40 Contacts in 35% Less Space! 


DPA 
and DPX 
Miniature Connectors 


For “‘unit-plug-in” applications... rack, panel, chassis 
Strong aluminum shell, Corner-keying prevents mismating 
Chamfered lead edges permit blind piloting. 
Gold-plated contacts 
Hi-dielectric insulation 


Write for PR-DPI folder 


5 amp. and coaxial 
junction shells available 


Write TODAY! 
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Factories in Los Angeles; East Haven Toronto, Canada 
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SIMPLEX 
WIRE ano cutters 


« Clean Cutting 


e Precision Stripping 
e Fast Working 
« Easy Operating 


e Low Cost « Rapid Setup 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables | maximum diameter, in one easy operation Send 
tampie wires and have your stripping problems engineered by Wenco 


ASK FOR YOUR COPY OF NEW BULLETIN 


WENCO MANUFACTURING CO. 


iMPLEX WIRE STRIPPERS AND CUTTERS 
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Middle, Bris 


RINGS, COLLECTOR 
Baker & ¢ I 
N J. (Pre 

re 


Meta 


Bristol, Conr 
K Philadeiphia 


40 Hermor 


Ir Boor 


hinoor, I 
Island City 1 


RIVETS. Ree 


Fasteners 


RIVET SETTING 


Chica Rivet & 
Jack Bivd.. B 

Milford Rivet & 
Cor 


MACHINES 
Machine Co 


7 I 
Machine ¢ 


ROLLER BEARINGS. See B 


| earings 
und Roller 


RUBBER and 


a Synthet 
“ 


RUBBER PRODUCTS 
Products, Diy We 


SAWS 


Saw 


COMMUTATOR. See Con 


a Blotters 


SCRAPER RINGS. See 


and Snag 


Rings, Retainer 


NOVEMBER 195 


SCREW 
Tools 


DRIVERS 


Portable 


PORTABLE. See 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics 


Aluminum Co, of America 
Pittsburgh 19, Pa 

Chase Brass & Copper Co 

mn 

Master Appliance Mfg. Co 

Milford Rivet & 
Conr 

National 
land & 


Alcos Bidg 
Waterbury 20 


Racine 2, Wis 
Machine Co Milford 


Acme (., 
Oni 


176 BEB. i8lset, Cleve 


SCREWS. See 


Fasteners 
SEALING COMPOUNDS. See Cements 


Insulating and Sealing; Waxes and Com 


SEALS and TERMINALS, HERMETIC 


American Lava Corp., Chattanooga 5, Tenr 
Amphenol Electronics Corp 1830 8. 54t 
Ave., Chicago 54. Ill 
Constantin & Co, L. L 
N. J 

Electrical Industries 44 
New i N j 

Fusite Cort 6028 Fernview Ave 
cinnati Ohio 

Chenera 


Route 46, Ladi 


Summer Ave 
Cin 


Ceramics Corp 


Electric Ce 


Keashe N. J 

Apparatus Sales Div 

Schenectady a Giase Bushings) 

Hermaseal ¢ I I Mats Elkhart 
Ind 


Genera 


SEALS, MECHANICAL 
Crane Packing Co., 6424 
tir I 


Garlock Packing Co., Palmyra, N. Y 


(Rotary Shaft) 
Oaktor Morton 


SEALS, OIL and GREASE 
Rawhide Mfg ¢ 
Ave ag tl 
Git Br Mfg. ( 
t ‘ ag Iii 
‘ Hiomer Cit 
Gasket Co., Camden 1, N. J 


SELENIUM RECTIFIERS. S he 


Memiconductor 


etifiers 


SEMICONDUCTOR 


Rectifiers, Ser r 


(rystal Diode 


PRODUCTS 


luctor; Tra 


SERVOMECHANISMS (Controls 
ehros, ete.) Also see Motors 

itr 1Co., Waterbu 

Clifton Precis 
ton Height a 

Diet Manufacturing ¢ ectrical Div 
f The Singer Ma t Somer 
ille N J 

Doeloa it) ‘M 

Soldiers F ld Ra 

Oster Ma 
wi 

Bervospeed ¢ 


cut 


neywell 
Mass 
uring Racine 
Devices 
Ir 1 Godwi ‘ ater 1N. 2 
Transicol Cort t Pike @& 
Quarryball Ra age, Pa 


SHAFTS. FLEXIBLE 


Stewart Corp., F. W 


Ave Chi 


Kavenswood 
agen 
Gasket ( mder a. a 


SHEAVES. See Drives, Belt 


SHEET METAL FABRICATORS 
Alden Products Co., 117 N. Mair 
64, Mas 
Cox Co Hs O*# f Ottawa Ave N.W 
Grand Rapids 2, Mict 
Hoffma ba eer Cor 
Anoka, Minn. (Terminal and P 
Kirk & Blum Manufacturing ( 
Forrer, Cincinnati 9, Ot 


Brockten 


SHEETS 


trica 


ELECTRICAL. See Stee 


SHIELDS, ELECTRON TUBE 
Inte I K 
W. Ma s Bur 


SIGNAL DEVICES 


Signals I 
Long Branch, N. J 


SIGNAL 


Lights 


LIGHT 


ASSEMBLIES Nee 
Pil 


and Indicator 


SILICON 


Crystal 


DIODES. See Tra 


Diodes 


SILICONES 


Continental. Diamond Fibre D 
Budd ¢ Ine Newark 
w Corning Corp Midland, M 
Formica Co 4614 Spring G 
Cincinnati 32, Ohio 
General Electric Co a 
Plastics Ave Pittsfield, Mass 
Insulation Manufacturers Cor 
Washington Bivd o ag 
National Vuleanized Fibre ¢ 
ton 99, De 
Natvar Cort OT 
bridge, N. J 
Taylor Fibre Co 
Unior 


Chem 


Randolph A 


Norristown, P 
Carbide & Carbon Cory 

420 Laxington Ave New 
y 
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Looking for a More Secure Position? 


Then you'll like working at Electronic Engineering 
Company, because our steady growth is firmly founded 
on a diversified base. All the eggs aren't in one basket 
The wide range of electronic projects on which we're 
working makes for a bright future and a thoroughly 
congenial “working climate” that adds a lot to the inter- 
est of the job. The pay is good, too—comparable to 
“job shops.” 

So, if you're experienced in packaging electronic 
circuits, and would like to put a firm foundation under 
your future send a resume—today—to Bob Lander 


Electronic Engineering Company { Calf 


180 SOUTH ALVARADO STREET + - « LOS ANGELES - 57+ CALIFORNIA 


To Err is Human 


But to Err in Making an 
Electrical Connection can lead 
to Loss of Life and Property 


Our Job Is to Help You Make 
Reliable Electrical Connections 


For Example: 


¥ > i ee | 


This Model “L-2'' Wire Stripper strips Formex and similar 
insulations from ends of solid (‘not stranded) wires from 
AWG #29 to AWG #6—cleanly, without nicking or 
abrading the wire. It can be test-rented for one month 
for only $11.00 


Send samples of wire and stripping specifications for 
complete information 


Rush Wire Stripper Div. 


The Eraser Co., Inc. Syracuse 4, N. Y. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Boost feeble input signals 


with compact ultra-sensitive 
WESTON 
Sensitrol 
relays 


® 


If your design utilizes an amplifier to boost a minute 
signal for relay operation — or, if you have ‘shelved’ 
some new product idea because the cost, space require- 
ment and other drawbacks of amplifiers made the design 
impractical — Sensitrol relays are for you. For these 
tiny, ultra-sensitive relays, which operate direct on in- 
put signals as slight as / millivolt or 4% microampere, 
and handle substantial wattage at //0 volts, entirely 
replace amplifiers, vacuum tubes and auxiliary power 
supplies. They are available with single or double con- 
tacts, fixed or adjustable, manual or solenoid reset. For 
engineering assistance in adapting Sensitrol relays to 
present products, or new problems you have in mind, 
call your nearest Weston representative, or write for 
the Sensitrol bulletin B-25-B Weston Electrical 
Instrument Corporation, 614 Frelinghuysen Avenue, 


Newark 5, New Jersey. 

- 

a verrom Gar 
WESTON /' 


Instruments 





El Ray manufactures 
fractional H. P 
electrical motors 
to meet any 
Specifications 


Model 1700-3 


Typical of the fractional H. P 
Electrical Motors designed and 
manufactured by El Ray is the 
Model 1700-3, a D. C plane 
tary geared motor with clutch 


VOLTAGE 
78 VDC 


CURRENT 


1.3 amps, full load 


OurTPUT 
150 oz 
60 RPM, Clutch 
Setting for slippage 


On all designs, mountings lead 
configurations, shaft lengths 
and shaft diameters are furn 
ished to your specifications. All 
units meet or exceed Govern 
ment environmental standards 
Write for literature showing 
complete line of basic designs 


inches @ 


ot 165 or. inches 


LENGTH 
From mounting 


flange, 4.025 


DIAMETER 
1.125 inches 
EL RAY 
MOTOR CO., INC. 
11747 Vose Street 
North Hollywood 
California 


WEIGHT 


12 ounces 


T&B GROUNDING SHEATH CONNECTORS 


JZ \ow 


an? ¢ 0) 6.960) Re w Oe 0.0.6: 0.8 


Inner and 
Outer Sleeves 
Both Color-Coded 


See for yourself how easy it is to ground and 
terminate shielded or coaxial conductors. 
T& B these color-coded 
sleeve-type connectors for conductors from 
058” to .297 Ideal for all AF 
and RF applications 

In seven bright, permanent colors accord- 
ing to size, T & B Grounding Sheath Con- 
nectors make it easy for you to select just 
the right size sleeves to fit the conductor. 
Simply slip inner sleeve under conductor 
braid. Add ground lead and slip on outer 
sleeve. Compress with T & B installing tool 
and the job is done. 


manufactures 


in diameter 


also color-coded 


\ For FREE samples and technical data, call your 
Compicted \ nearby T & B Distributor or write; 
Connection 


THE THOMAS & BETTS CO. 


Incorporated 


28 Butler Street, Elizabeth 1, New Jersey 
Thomas & Betts Lid., Montreal, P. O., Caonoda 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 


SILVER and SILVER ALLOYS. See also 
Contacts and Contact Points. For Solder, 
see Brazing Alleys, Silver 


Baker & Co., Inc 113 Astor 
N. J 

Brainin Co., C. &., 
Vernon, N. ¥ 

Fanstee!| Metallurgieal Corp 


Newark 5 
318 Washington, Mt 
North Chi 


Piate Div., Metals and Control 
| Forest, Attleboro, Mass 
Graphite Metalizing Corp., 1069 Nepper 
han Ave. Yonkers 3, B. Y 
Handy & Harman, 82 Fulton 
a. N y 
Mallory & Co, In P. R 
6, Ind 
‘ J M. PO. Box 990, Hartford 1 


New York 


Indianapolis 


Os 

Be! Kex Precious Metals, In 
v. J 

Mu ‘ H. A., Route 2 Union, N. J 


Belleville, 


SLEEVE BEARINGS. See Bearings and 
Bushings 


SLEEVING, SATURATED 
and Bleeving, Braided Fabric 


Bee Tubing 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp 565 W 
Washington Bivd., Chicago 6, Ill 

Johns Manville Box 60, New York If 
N. ¥ 

Haybesto 
ucts Di 


Manhattar Ir 
Manheim, Pa 


Piasti Prod 


SLIDE ASSEMBLIES 


Radio Frequer Laboratories, Inc Boor 
t oa oe 


SLIDE RULES, CALCULATING 
Keuffe| & Bsser Co., Hoboken, N. J 


SLIP RINGS. Bee Ring Collector 


SLOT INSULATION. See Fabric, Insulat 
ing; Mica; Paper, I jlating ; Tubing and 
Bleeving, Braided Fabric 

SLOTTERS, MICA. Bee Comr 


ami Siotter 


SOCKET SCREW KEYS and 
WRENCHES 


Aller Manufacturing Co 
Hartford Conr 
‘ Waterbury 20, Conn 
Jenkintown 9 


Pressed Stee! ( 


SOCKETS and ADAPTERS, RADIO. See 
Piugs and Receptacles 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co 10 
Hawthorne, Hartford 6, Conr 

Automat Plectric Sales Cor, 1033 W 
Van Buren, Chicago I 

Dialight Cory 44 Stewart Ave 


t Brook 
! N. ¥ 

Drake Manufacturing Co., 1711 W. Hut 
bard, Chicago 2 I 
Hlectrie Construction Mate 
Div Bridgeport 2, Conr 

x Manufacturing © Ine 2410 W 
Chicago 8, I 

Pass & Seymour, It 
cuse 9, N. Y 


t 8. Gasket Co 


(renera 


Solvay Station, Syra 
Camden 1, N. J 


SOCKETS, FLUORESCENT 
cent Lar Auriliaries 


See Fluores 


SOCKETS, VACUUM TUBE 
Amphe Flectronics Corp., 1830 8. 54u 
Ave Chicago 
Mandex Ma 
au ti 


26 Ww 
Bivd 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquids, Salts, ete.) 


Chase Brass & Copper Co., Waterbury 2 


Corp Magnet Wire Div 
I 
( Chemica D 
Pittsfield, Mass 


Harmar 82 Fult New York 


09 Wrightwood Ave 


Sroadway, New 


SOLDERING EQUIPMENT 
(irons, Machines, ete.) 


Apparatus Sales Dir 


1008 Park Ave 


Danvers 2, Mass 
Products Cx 12¢ W“ 


g Tr 201 N 
nglewood, Calif 


SOLDERLESS CONNECTORS. See Cor 


nector Wire and Cable 


SOLDER PRE-FORMS. See also Brazing 
4 Silver 

Handy & Harman, 82 Fultor New 
a 

Kester Solder ( 4209 Wrightwood Ave 
Chicas I 


SOLDER, SELF-FLUXING 


For Silver Solders, see Brazing Alloys 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, I ; 
National Lead Co lll Broadway, New 

York 6, N. Y 


SOLENOIDS 


Allen-Bradley ‘ 

waukee 4, Wis 

Automatic Electrix 
Van Buren, Chic 

Automat Switch 

Orange, N. J 

Cannon Electr C 

Humboldt, Los Angeles i 

Comar Electric (CC 3349 W. Addisor 
Chicag 18, I 

Contro Cort ~ America, Soreng Div 
9551 Soreng Ave., Schiller Park, Ill 

Detroit Coil Co., 2435 Hilton Rad., Detroit 
20, Mict 

five Star Co., Plants Place, Plantsville 
Con 

Genera! Electrix 
Schenectady 5, N 

Guard Elect Co 1627-M Ww 
Walnut, Chicago 12, I 

Leach Relay Div., Leach Corp., 5915 Ava 
lon Bivd., Los Angeles 3, Calif 

Leetron Ir Dept. EM-10, 30 Mair 
Brooklyn 1, N. Y 

Ialand, I G.H 

Oni 

Master Appliance Mfg. Co., Racine 2, Wis 

National Acme ( 176 B. 18let, Cleve 
land 8, Ohio 

rm ips Contro! Corp., Sub. of Thor Corp 
59 W. Washington, Joliet, I 

R-B-M Div xs Wire Corp 
port, Ind 

Helay Sale P.O. Box 186B, West 
Chicag I 

Trombetta Solenoid Cort 
waukee, Milwaukee 2, Wis 

Westinghouse Electric Cort Gateway, Cer 
ter, Bid N 401 Liberty Ave 
Pittsburgh 2 Pa 


Apparatus Sales Div., 


Webster, Dayton 


logan 


329 N. Mil 


SPEED INDICATORS. See Tachometers 
SPEED REDUCERS and DRIVES 
For Motorized Units, see Motors 


Allis-Chalmers, Milwaukee 1, Wis 

Bowmar Instrument Corp 2415 Penr 
syivania Ave, Ft. Wayne, Ind 

Century Blectrie C 1806 Pine, St. Louis 
8, Mo. 

QGone-Drive Gears Div 
7171 B. MeNichols Ra 

Baton Mfg. Co., Dynamatie Div 
Wis 

General Blectrie Co 
Schenectady 5, N 

Little Giant Products, In 
Adams, Peoria 3. Iii 

Ohio Gear Co 58 East 179th, Cleveland 
10, Ohio 

Reeves Pulley ©o., Columbus, Ind 


Michigan Too! Ce 
Detroit 12, Mich 
Kenosha 


Apparatus Bales Div 
Y 


1530.50 N 


SPOOLS. WIRE 


Hubbard Spool Co., Garrett, In 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago i, I 

American Spring and Wire Specialty C« 
816 N. Spaulding Ave., Chicage 51, Til 

American Stee! & Wire Div, U. 8. Steel 
Cort Rockefeller Bldg., Cleveland 13 
Ohio 

Associated Spring Corp Bristol, Conr 

Barne ( Wallace Div Associated 
Spring Corr Bristol, Conn 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp 40300 *lymouth Rad 
Piymoutt Mict 

Dudek & Bork Spring Mfg. Co 
Grand Ave., Chicago 12, Til 

Dunbar Bros. ¢ Div. Assoriated Spring 
Cort Brist Conn 

Garrett Co., I George K 
34, Pa 

Gibson ¢ William D Div. Associated 
Spring Corr 1800 Clybourn Ave., Chi 
eago 14, I 

Gibson Electric Co 
Pittsburgh 21, Pa 

Instrument Spectalties Co., Inc 
Blvd [Atle Falls, N. J 
Copper 

Lewis Spring & Mfg Co 
Ave.. Chicago 47, Tl 

Ohio Dt Associated Spring Corp 1712 
¥ let. Dayton. Ohio 

Raymond Mfg. ¢ Div 
Corp., Corry, Pa 


4018 W 


Philadelphia 


8349 Frankstown Ave 


244 Bergen 
(Beryllium 


2646 W. North 


Associated Spring 


See Stee Cer 


STAINLESS STEEL 


elal For and Grades 


STAMPINGS, METAL 

Accurate Spring Mfg. Co S817 W. Lake 
Chicago 24, 1 

Alden Product 117 Main 
Mass 

lumir “is Manufacturing Co., Mar 
itowor 

American Spring and Wire Specialty Co 
8146 N. Spe ng Ave., Chicago 51, Tl 

Barnes (<« Wallace. Div. Associated Spring 
Cort Brist Conr 

Barnes-Gibeon-Raymond Div Associated 
Spring Cort 40300 Plymouth Rd., Ply 
mouth, Mich 

Chase Pra & Copper Co 
Conn 


Brockton 


A 


Waterbury 20 


Rogers Manufacturing Ce 
Hi eM 


Bock Spr 


Minne 


ng Mfg. Co 
Ave, Chicago 12, I 
Br ‘ Div. Associated Spring 
Frist onr 

Electronics Div Erie 


4016 W 
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Here’s the Answer to Accurate Timing 
of Electrically Operated Equipment 


ZEM/TH 
La 
la 


Especially recommended for 

operation of blowers, pumps, 

agitators, mixers, conveyors 

and other machinery... 

widely used for plastic moulding, rubber curing, 
heat treating, enamel baking, light exposure and 
similar operations. 


Fully enclosed. Double-throw, single-pole switch. 
Self-starting slow speed industrial 

type synchronous motor. Time range: 

60 seconds to 72 hours. 


Send for full information, including 
bulletin on Zenith’s complete line 
of automatic control equipment. 


ZENITH ELECTRIC CO. 


152 WEST WALTON STREET ~* CHICAGO 10, ILLINOIS 


MONEY SAVING 
Push-Button 


SWITCHES 


--»U.L. APPROVED RATING 


8—AMPS., 115 volts, ac. 


Dress-up instruments, appliances 
and countless other products with a 
switch that “feels’’ and performs 
like a true Snap-Switch should, Heth- 
erington B-Series push button 
switches have an exceptionally posi 
tive, audible snap action that can't 
be teased off contact .. . allows full 
8-ampere rating in less space than 
most '/-amp switches. Normally- 
open or normally-closed SP-ST types 
available with pigtail leads or lug 
terminals 

Get complete details. Write for 
Data Sheet S-4 


Push-button, Rotary, 
& Toggle Switches 


HETHERINGTON wc. 


1200 Elmwood Avenue, Shoron Hill, Pa. 


' ndicator Lights 


Switch-Light 
combinations 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


THIS NEW-TYPE TAYLOR WIRING DUCT 


Pat. Pending 


You simply lay your wires in the duct, run them through holes 
to terminals, then snap on the cover — THAT’S ALL. No moving 
parts. No time wasted with hinges, cover screws, or mounting 
brackets. 


It’s a new concept in wiring automation control panels, It speeds 
up production; eliminates old-fashioned, time-wasting lacing, 
bundling, or flat-wiring. Quick-and-easy maintenance! 


Taylor Wiring Duct is non-combustible; resists acids and alkalis 
warp-proof, too, with high-impact strength. Although tough 
and rigid, it can be cut with a saw, tinsnips, or even a pocket knife. 


Wider range of sizes than 
any other duct 


From %" x %" up to 
4°wxs'H 


Made of tough Vinyl 
Plastic 


WRITE FOR SAMPLE, LITERATURE, AND PRICES 


TAYLOR ELECTRIC, INC. 


15406 Dale, Detroit 23, Mich., KEnwood 5-2500 





AVAILABLE IN 
FOUR TIME RANGES 
7 MINUTES 
14 MINUTES 
28 MINUTES 
56 MINUTES 


WITH “HOLD” FEATURE 
if desired 


Lae CAE 


b>) 8! 


Heavy Duty 
TIME 
LEG 1S: 


Patent Applied For 


iiustrated above 

MODEL 1-102 (for mounting di- 
rectly on sheet metal panel) $8.50 
Also available in metal box with 
or without signal light. 


More than just a warning de 
vice, Cissell Time Switches open 
or close an electrical 
circum at the end of a specified 
time period. They are adaptable 
to a wide variety of mountings 
GUARANTEED for 1 year 
We welcome an opportunity 
to prove that we have the 
answer to YOUR time switch 
problem. Contact us now for 
detailed information 


CURRENT RATING: Al 
TERNATING CURRENT 115 
or 240 VOLT, '4 H.P. SINGLE 
PHASE, 10 AMPERES, INDUC 
TIVE OR NON-INDUCTIVI 


W. M. CISSELL MFG. CO., INC. 
63) S. First St, P. O. Box 1143 
LOUISVILLE, KENTUCKY 


When to specify Vulcan Electric 


CARTRIDGE HEATERS 


When application 


is for: Complete insertion into 


machine parts, dies, platens, molds, presses, die blocks 


of embossing machines, packaging machines, etc 


When specifications call for: Length i 9 38 


(or longer); diameter 


wattage 10 to 


standard 115 or 


4° 10 1-19/64" (or greater); 


3200 (or higher); voltage 
special 6 to 440; sheath 


brass, steel, nickel or high temperature alloys; stand 


ard or special lead wires or terminals 


When you have “‘hot'’ problems: Vulcan Engineers 
are ready to provide special heating units engi 


neered to your needs 


Write for free catalog 


\ 


VULCAN ELECTRIC COMPANY 


DANVERS 


2, MASS 


Cartridge + Strip + Tubular + Immersion Electric Heaters 
Soldering and Branding Irons + Solder and Glue Pots 


Garre I George K Philadelphia 
a4 

Gibheor William D Div. Associated 
Spring Cory 1800 ¢ bourn Ave chi 
ago 4,! 

Heyman Mfg. ¢ Kenilworth 1, N. J 

Joliet Wrought Washer Cc Joliet, Ti 

Kirk and Blum M facturing Cec 
Forrer, Cincinnati 9. Ohi 

Lew Spr & Mfg. ¢ 2646 W. North 
Ave Chicago 47, I 

Ma Tool and Manufacturing Co., 4021 W 
Lake, Chicago 24, I 

Mandex Manufacturing Co., Inc., 2610 W 
16th, Chicago 8. I 

Mohawk Mfg Cr 
Threaded 

Ohlo D Associated Spring Corp 1712 
East First, Dayton, Ohio 
mond Mfg. C Di Assoctated Spring 
we Corr Pa 
re Copper & Brass, Inc., 230 Park Ave 
New York N. Y 

Shakeproof Div. of Iilinols Tool Works, @t 
Charles Rd, Elgin, I 
lvania Electric Products Inc., 1740 Broad 
way, New York 19, N. ¥ 

United-Carr Fastener Corp., Cambridge 42 
Ma 

Wenco Mfg. Co 1136 Weet Hubbard, Chi 
ago 22. Til 

Winzler Manufacturing and Tool Co., 1712 
W. Arcade Place, Chicago 12, Ml 


Middletown Conn 


STAMPINGS, NON-METALLIC 


Continental-Diamond Fibre Div of The 
Budd Co., It Newark 13, Del 

Mandex Manufacturing Co Ine 610 W 
Ath, Chicago & Til 

Richardson Co 1709 Lake, Melrose Park 
I 

Stahlin Brothers Fibre Works, Ine Dept 
EF, Belding, Mich 


STARTERS, FLUORESCENT. See I 


Lamp Aurillarte 


STARTERS, MOTOR. See Controllers, M 


t Push Button Stations 
STATOR ASSEMBLIES 
La ations ¢ Box 


ford, Cont 


STEATITE. See Cer 


STEEL (Commercial Forms and Grades 


All 
Thare 
Carbon 
Coated 
Sheets and Strips 


y 


FEnameling 
Btainies 
Cold Rolled Onl 
Tubing 


See also Stee 


rt Btee Cor N ort I 
Alot 
Allegheny Ludlum Steel Corp Henry W 
Oliver Bidg Pittsburgh 22, Pa NS 
American Steel & Wire Div 1 &. Steel 
Corp Rockefeller Bidg Cleveland 13 
Ohto (NS 
Iarne ‘ Wallace Div Associated 
ring t Bristol § Conr 8-cOo 
Spring 
wt Brist Conr a-co Spring) 
Bra Copper C Waterbury 20 
N 
umbia-Geneva Steel Div t 8. Steel 
San Frar o, Calif 
Steel Co. of America, Chamber 
Commerce Blidge Pittsburgh 19, Pa 
ARCNRE 
Driver Ce William B 50 Riverside 
Ave Newark N J (Stainless Steel 
Wire 
National Tube Divs 1 & Steel Corr 
Pittshurgh, Pa 
Penn Precision Products, Ine., 501 Cres 
ent Ave, Reading, Pa. (NS) 
Revere Copper & Brass, Inc 230 Park 
' New York 17, N. ¥. (T) 
son & Son. Inc Joseph T., Chicago % 
ARCDEN®ST 
“ort Sharor Pa. (ABCD 


Carnegie, Pa. (AD 
Norristowr ra 


Iron Div., U. 8. Stee 
Ala 
g, William Penr rl 
8-ACDN) ACN 
t Steel Cort 8 Woodland 
Washing Pa. (NS 


STEEL, ELECTRICAL (Silicon) 
(Sheets and Strips) 
4 e.* 4 rs Cor ‘ ‘ tt 
Steel Corp., Henry W 
Pittsburgh 22, Pa 
Sharon, Pa 
5S William Penn P! 


STRAIN RELIEFS. See 
Strain Relief 


STRIPPERS, WIRE 


Acme Wire Machine ( 
York 9, N. Y 
Artos Engineering Ce 
waukee 7, Wis 
r I K 
N.Y 
stries, Ir 1445 Elm, Syce 


Ideal Industries, Ir 1008 Park Ave 
Sycamore, Ii! 
Wenco \ifg 
22, ml 

Wire Stripper Cx 1729 Eastham Ave 
Faust Cleveland 12, Ohlo 


36 West Hubbard, Chicago 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 
Aircraft-Marine Products Ine 

Harrisburg, Pa 
Alden Producta Co 
Mass 

American Lava Corp., Chattanooga 5, Tenn 

Buchanan Electrical Products Corp 225 
Rte 2. Hillside, N. J 

Burndy Engineering Co Inc 
Conn 

Cambridge Thermionte Cort 
Ave.. Cambridge 38, Maes 

Federal Telephone and Kadio Co., Div. of 
International Telephone and Telegraph 
Cort 100 Kingsland Rd, Clifton, N. J 

Jones Div Howard B., Cinch Mfg. Corp 
Chicago 24, Ill 

Mandex Manufacturing Co., Inc., 2610 W 
14th, Chicago 8, Il 

Marathon Electric Mfg Corp., Cherry & 
Randolph, Wausau, Wis 

Mycalex Corp. of America, Clifton Blvd 
Clifton, N. J 

Stromberg -Carlsor A Div of General 
Dynamics Corp 117 Carlson n4a 
Rochester 3, N. Y 

Thomas & Hetts Co Ir 8 Butler 
Elizabeth 1, N. J 

U. 8. Gasket Co, Can 


2100 Pax 


17 N. Main, Brock 


Norwalk 


453 Concord 


SWITCHES, AUTOMATIC and MANUAL 
Float (Liquid Level (A 
limit (Snap-Actior B 
Magnet! Cc) 
Mercury D) 
Pressure FE) 
Therma Fr 
rime 
Transfer 
Vacuum 
Canopy a 
Foot 
Heater (Series M 
Jack, Key and Ils 
Panel 


nap (Toggle, § 
Rotary 

Remote Contr 

Selector 

Through -¢ 

Coaxta 

r Speed 


Button 
Relays 


Columbus 16 
Ohio (B 
Adame & ) Elkhart, Ind 
AEMCO e, Mankat Minn 
OR 
Allen-Iiradley Co 1316 & Second. Mil 
waukee 4, Wis. (ACEFIPR 
Allied Control Co., Ir ) Fast End Ave 
New York 21, N. ¥. (CDGHR) 
Allis-Chalmers, Milwaukee 1, Wis. (RS 
Arrow-Hart & Hegeman Electric Co 16 
Hawthorne, Hartford 6, Conn 
ACDHKMPRT) 
Automatic Electric Bales Corp § Ww 
Van Buren, Chicago 7, Il 
BCDGHLNESTVW 
Automatic Switch Co 
Orange, N. J. (CHR 
Bristol Co., Waterbury 20, Conn ADEF 
GIPRKS 
Capito! Machine Ce 86 Balmforth Ave 
Danbury, Conn NF 
Centralab. D ( Globe i 
E. Keefe Ave., Milwaukee 
Cherry Electrical Prod 
Deerfield Rad Higt 
BWX 
Circle F Mfg 
York. N. ¥ 
Clare & Co ‘ 
Chicago 45, I 
Clark Controller ¢ 
and 10, OF 
Comar Electr 
Chicag N 
Controls Ce America. Soreng Div 


Lakeside Are 


349 Addison 


‘ 
i 
1 ‘ 
”" Me ng Ave Schiller Park mM 
ABRELPS 


Crame ( Center 


Y 
(F 


ABRCEFLO 
Contr I s oH 
ast Orange. N J FO 
General Electric ¢ Apparatus Sale I 
Rehenertady % . Y ABCDEPGHIRA 
MNOPRSTUY 
General Flectri 
Dept Bride 
General Therr 
Bartlett, N 
Gr t I 
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than 3500 variations ot 275 Stock Mold Parts 


MAKE YOUR PRODUCT 
DISTINCTIVE @é ao exfra cost 


More 


HARRY DAVIES MOLDING COMPANY 


D277 bey 


ACTUAL SIZE 


A RELAY that flies with 


NIKE 


15 G UP TO 2000 CPS 


DIMENSIONS 
dia. x 1-3/4” long 


WEIGHT 
1/8 oz 


OPERATING POWER 


500 MW Max This 
relay is available for 
power requirements as 
low as 100 MW but 
with slightly less wi 
bration resistance) 


15,32 
Limited quantity 
of model shor 
samples available 


mit your spec 


VIBRATION 
RESISTANCE 


15G up to 2000 CPS 


SIGNALS 


oO LONG BRANCH, N. J 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


WRITE TODAY! 
New Free Catalog 


Makers of DAKA-WARE Products 


1428 North Wells Street ° Chicago 10, Illinois 


NEW 
CONTACT 
CATALOG 


Shows You How to 


Cut Contact Costs! 


Your desian er jineers, quality control produc tion and pur- 


chasing departments will all save va able time and money 


by utilizing t se Deringer catalog which lists 


300 standard flat ar radius faced contacts 


new easy-to 
ivailable in a 
wide range ’ mefals > Ss t inven pal adium 


preci s meta } ys ras rr r at A 


oriety of « 
variety of 


wide 

nd shapes also showr 
Jed are three hanc contact selector sheets 

fain je 

headed specialties 


DERINGER 


METALLURGICAL CORPORATION 
8129 Monticello Avenue, Skokie, Iiinols 
peeee oe ‘e ; ( ‘ a : / met 


which con 


and cold 


non other contacts 





UNIMAX — 
HB SERIES 


SNAP-ACTING 
SWITCH 


NEW SEALED 


PROTECTED 
AGAINST 


Splashing water 
Dust 
Condensation 
Oil 
Corrosive gases 


Built for reliable service where 
severe environments damage un 
sealed units. 

Silicone boot seals clearance 
tween case and operating pin 


be- 


Cover sealed to base with thermo- 
setting adhesive 


Wide variety of actuators, 
WRITE FOR FREE 


UNIMAX 


eae 


DATA SHEET! 


Para 


cers a / ae) te cre ere T 


IVES ROAD, WALLINGFORD, CONNECTICUT 


SERVO 


AND 


CONTROLS 
ENGINEERS 


Opportunities are available in the following fields: 


Opportunities for 


project engineers, 


technical specialists, 


and design and ana 


lytical personnel on 


high speed aircraft, 
and the 


SATEL 


missiles, 
EARTH 
LITE 


SERVO ANALYSIS ANALOG COMPUTERS 
AUTO PILOT DESIGN & ANALYSIS 
INERTIAL NAVIGATION SATELLITE CONTROLS 
MAGNETIC AMPLIFIERS 
AUTOMATIC PROCESS CONTROLS 


Contact Professional Employment Office 


MARTIN 


Baltimore 3, Maryland 


Heinemann Electric Co 
or N. J. (0 

Hetheringtor Im 1200 
Sharon Hill, Pa P 

International Register Co., 2 
ington Bivd., Chicago 12, I! G6 

Kellogg Switchboard and Supply Co 72 
W. Monroe, Chicago 8, Ill. (8 Cross 
bar 

tnox Pe 
p 

leach Relay Div Leact 
on B lve Angeles 3. Calif 

Leland, Ir GH Webster 

Onte 

McGill Manufacturing Cc Ime 909 N 
Lafa Vaiparaiso, Ind KPR) 

Mallory & ¢ Ine P. RK. Ir 
6. Ind. (GNPS 

luster Appliance Mfg. Ce Racine Wis 

Mechant lustries Production y1) 
Ash, Akron 8, Ohio 

Mercoid 4201 Belmont 
cago 41, I (ABCDEF) 

Micro Switch, a Div. of 
Honeywell Regulator Co. 
(BDFLS 

Miller-Harria Instrument Co., 1350 WN 
Jack Milwaukee Wis 

National Acme Co,, 176 E. 181st 
®, Onto (BP) 
wth Electric Co 
Ohio 

Ohmite Mfg. Co 
Til. (NS) 

Pass & Seymour 
racuse 9, N. Y 

Pyle-National ¢ 
Chicago 51, I 

R-B-M Div E 
port Ind 

Relay Bales Ine 
Chicag I 

Robertshaw Thermostat 
Fulton Controle Co., 
(FM 


Spencer Thermostat 


99 Plum, Tren 


Kimwood Ave 


Wash 


Knorville 1 


reelain Co 


Tenr 


Cort 15 


Ava 
123 Daytor 


yette 


lianapolis 


4‘ 


Corr A ' Chi 
Minneapolis 
Freeport, I) 


Cleveland 


, 587 8. Market, Galion 


3618 Howard, Skokie 


Ine Solvay Station, By 
1288 N 
(P) 

sex Wire 


Kostner Ave 


Corp Logans 


P.O. Box 186B, West 
Div Robertshaw 


Youngwood, Pa 


Dis 


Corp., 3611 Fore 


Metals & Cor 

rols Attleboro, Mass 

KF 

Square D Cr 
kee | Wis 
tackpole Carbon Co 
Stromberg -Carlsor 
Dynamics Corp 
ester 3, N. ¥ 

Mwitcheraft, Ine 

I N 

Electric & Mahi wk 1A 8 

Chicago 6, TU 

Torq Engineered Products, le sedford 
Ohio (V 

Ulanet Ce George, 413 Market 

N. J FG 

Unimax Switch Div.. The W. L. Marsor 
Corp., Ives Rd.. Wallingford, Conn. (D 

Ward Leonard Electric (Ce 600 Sout 
Mount Vernon, N.Y COHOR 

West Flectri Corp Gateway 
Center No 401 TAberty Ave 
ABCDEPGHLOPS 

152 W. Walton, Chi 


44) Richards, Milwau 
ABCEFLOPR) 
Bt. Marys, Pa 
A i t tie 


srison Ra 


(P) 


117 ¢ Roct 


1828 N. Halsted, Chicago 


Ther 
Jefferson 


Newark 


ra 
ago (Hn 
SYNCHROS 


Bee Servomechanisms 


TACHOMETERS 


Bristol ¢ Waterbury 20. Conn 

General Electric Co., Apparatus Sales Div 
Schenectady N y 

Ideal Industrie Ine 1008 
Sycamore, Tl 

Reliance Electr « 

Ka Cleveland 10 

Root, It Hartford 2 
Ir 35 8. St. Clair 


Park Ave 
Engineering Co 1054 
Ohlo 
Conn 
Dayton 


anhoe 
9 
Electrical Instrument Corp 


Daystrom I 614 
Newark 5, N. J 


A sub 
Frelinghuysen 


TAGS, TERMINAL 


Band & 
Newport, Ky 
tvar Corp 07 Rar 
J 


Tag ‘ 


‘ational 


jolpt 


TANTALUM 
Metall 


Fansteel itgical Co 


TAPE, ADHESIVE and COIL 
FASTENING 
Armetrong Cork (+ 
aster, Pa 
Hrady Cer W 
Milwaukee 
I atlor ’ 
‘ 4. mH 
Dutch Brand 
Chicago 18 
Mig. ¢ nlec 
Fauquier Ave 


Johns Manville Ce 
Wood lawr 

' Mining & 
roducts Div 900 
a 6. Minn 


Sales 


x00 


M esta 


P 
P 
Polyker Div f 
W. Adams, Chi 


Meamless Rubber (Cc 


The Kendall 
ago 6, Til 
New Haven 3, Cor 


TAPE, FRICTION and SPLICE 


Insulation Manufacturers 
Washington Blvd 

Irvington Di Minnesota Mining A 
Manufacturing Co 9 Argyle Terrace, 
Irvington 11, N. J 

Johns Manville, Box 60 
ew 

Johne-Manville Corp Dutch Brand Div 
800 Woodlawn Ave Chicago 19, Il 

Minnesota Mining & Mfg Co Electrical 
Products Div 900 Fauquier Ave Rt 
Paul ¢ Minr 

Polyken Sales Di { The Kendall Co 
222 W. Adams, Chicago 6, Il 

Seamless Rubber Cc New Haven 3 

Ss Rubber Co Rockefeller 
New York 20, N. ¥ 


Corp 45 OW 
Chicago 6, Nil 


New York 16 


Conn 
Center, 


TAPE, INSULATING 
ulating Sleeving and Tape 
Tape, Friction and Splice 
Sheeting, Synthetic Resir 


Fabrics, In- 
Asbestos 


Tape end 


Bee 


TAPE, MAGNETIC RECORDING 
Bee Magneti Recorder 


Component 


TAPE, MICA. See Mica 


TAPE and 
RESIN 


Continental jamond Fibre Dis of 
Budd Cx 
Dixon Cor 
ju Pont de mou ( | a | 
Piasti Dept ngt 8 Del 
General Electri & Meta 
irgical Div 
Insulation Mar 
Washington Bivd Chi 
Irvington Dis Minnesota 
ufacturing Co 9 
Irvington 11, N. J 
Minnesota M ng & 
Products Div 
Paul 6, Minr 
ntvar Corp 107 
bridge, N. J 
New Jersey Wood 
Insulation Dept 
Polyken Sales Diy. of 
W. Adams 


SHEETING SYNTHETIC 


The 


Chemical 
Pittsfield, Mass 
sfacturers Corp., 565 W 
ago 6, Til 


Mining & Mar 
Argyle Terrace 


Mfg. Co 
Fauquier 


Electrica 
Ave St 


900 


Randolph Ave., Wood 
Finishing Co., Electrical 
Woodbridge, N. J 
The Kendall Co., 

2 Chicago 6, Nl 

Ray bestos-Manhattar Inc Plastic 
cts Div... Manheim, Pa 

Resin Industries In A Sub a 
Borden Co., Banta Barbara, Calif 

Rubber ( New Haver 
Engineering ( 11417 

Bivd., Culver City, Calif 

Gasket Co., Camden 1, N 


Prod 
The 


Seamless 
Shamban 
fersor 


TAPES, MEASURING 


Keuffel & Kaeser Cc Hoboker 


TELEPHONES 
Hinds ¢ 


Kellogg Swit 
Vv. Monroe 

itional Prneumati Co 
Cabot Div l Amory, B 
Mtromberg-Car t A Div 
rl 117 Carl 


Crouse Syracuse 
hboard and 


Chicago 3 


TEMPERATURE CONTROLS 
trols, Pressure and Temperature; Re 
Switches; Thermometer Therm 


See Cor 


TERMINAL BLOCKS 


See Strips 


TERMINALS. See Lugs and 


TESTING 
Test. 


CHAMBERS 


TESTING INSTRUMENTS. See 


ments. Also Tools, Portable 


THERMAL SWITCHES. See Switches 


THERMISTORS 


General fF 
ts §=6Dept 
Detroit 

Thermistor ¢ 
lustrie Ir 


ectric 


tuchen 


THERMOCOUPLES 


Assembly Produ 
Ohio 
Raker & ¢ 
N. J 
Bristol ¢ j ) mr 
General Ele 


Rchene 


terland 4 


Newark 


Sales Div 
tad 
Rockbest Ir 
(lonr 
Thermo 

iffiee 
Westinghous 


New Haven 4 


Park Post 


steway (en 
Liberty Ave 


ment Cort 
614 Fre 


A rub 
inghuysen 


Barber-Colman 
tockford, I 


THERMOMETERS 
Assemt rr ts, I 
Oblo 
Hr ‘ Waterbury 20. Conr 
Edison, Ir Thomas A., Instr 
Dept West Orange N. J 
Weston Elect Instrument Cort 
Day re 6i4 
J 
Div Barber-( 
Rockford, Ill 


iment Div 


A eut 


Frelinghuysen 


man 


THERMOPLASTIC WIRE 
Cable, Insulated 


Bee Wire and 


THERMOSTATIC 


Baker & Co, Ir 
N. J 

Brainin Co., C 
Vernon, N. Y¥ 

Bristol Co., 153 
20, Conn 

Chace Co W“ M 1608 
Detroit 9. Mict 

General Plate Div Metale and Controls 
Cory , Forest Attiet Mass 

Wilson Ce HA Koute Union, N. J 


BIMETALS 
3 Astor 


Newark 5 


318 Washington, Mt 
Bristol Rd Waterbury 


feard Ave 


THERMOSTATS 


Acro Manufacturing Co., 
Ohio 


Columbus 164, 
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YOURE ) 


NSFORMERS 


Transformers, Saturable 


Reactors, Chokes, Special 


Windings and Electronic WITH —> hcont RUBBER PARTS 


Devices. Milliwatts to 50 


KVA, single or polyphase in B Y S TA LWA R T 


all frequencies. 


Complete design and engi- 
neering service. All modern 
techniques, encapsulation, 
casting, military and 


commercial construction. 


And, we've got one asset 
you'll find especially helpful: Here's a frypan boasting STALWART engineers 
WE TRY HARDER! STALWART SILICONE have also provided chan 
parts. High temperatures nel for this electric range 
are all in a day's work Today, many appliance 
Write for Bulletin 53D for both the pan and manufacturers are turn 
the rubber part ing to SILICONE rubbers 
and they are turning 


ELECTRAN MFG. CO. to STALWART 


1901 CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 


Die-cut and molded SILI You can obtain complete 

STRUCTURES CONE rubber parts are information on the many 
FOR CIRCUITRY in this steam iron. STAL types of SILICONE rub 
WART also extrudes and bers available for use in 
mandrel builds many your products by writing 
parts every day today for a copy of cata 


Choice of Deck, or Wall for appliance application log No. 56-SR-3 


TAKE ONE type strips in many sizes 
STRIP offers miniaturization, 
accessibility, ease of 
TURRET 


assembly and adaptation 
to semi-automatic 
machinery Originally, Silicone Rubber was costly and could be 
utilized only in aircraft where temperature require 
ASSEMBLE ments range from 130” F. to +600° F. However, 
A sectionalized case with . 
a Stalwart engineers, with others, have continued to im 
a choice of plugs, quarter 
y prove and develop compounds which are now more 


LIP-LOC eorlpe as oe ” readily available at lower cost 
solid wail: with two 
CASE 


piece center section Stalwart is prepared to produce precision parts from 
Of snap-open side ports a variety of Silicone stocks to meet your individual 


specifications 

CTI 3 
faster final assembly, f Ad 

PLUG IN stock reduction and ease of q 
equipment maintenance ‘ “aad . Write today for 
a er @ eS ee ie 
be catalog 
/ 


No. 56-SR-3 
¥ : 

: 4 | 

r | 

VECTOR FIECTROWIC COMPANY TALWART : 197 Northfield Road 

3352 San Fernando Road Bedford, Ohio 

| 


1128-6n 


Los Angeles 65, Calif . Clinton 7-8237 RUBBER COMPANY 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 





ANOTHER FAMOUS NAME Nocona. Te ey a0, Coon, getty cham, 


TRANSFORMERS, FLUORESCENT 
BALLAST. See I f amp A 


TRANSFORMERS. INSTRUMENT 
CURRENT 
Acme Electric Cort Cuba 
A Chalmers M kee 
jeago Standard Tr f 
& E 
Elect 


TIMERS, MOTOR 
EMCO We net ine 
‘ r ‘ i ¢ 5 md er Bldg N 
Because paul “ Pittsburgh § 
’ . . Weston Electr 
. . ! ' v ? f Daystror 
Mall makes tools for lasting service. yd Bayb onn. z Ave., Newark j 


And that means top quality in every . TRANSFORMERS. POWER CIRCUIT 
product detail. c Park Acme Electric Co., Cu 


4 (Chalmers 
at ago Standar 


Send for Catalog 56h —-shows how 
to order molded or assembled types. 


> iim 
PHOENIX ELECTRIC MANUFACTURING CO. 


4211 West Lake Street Chicago 24, Illinois 


Called “TOPS” By Every User! 


STILL-MAN TIMERS. SPRING ACTUATED 


k " 11 We ‘ Ord 


ELECTRIC TUBULAR fa Sige ss 0 eg 


TIME SWITCHES. & wit VOLTAGE 


HEATING ELEMENTS PORTABLE Comar elect 


TOOLS 


*®& TOP PERFORMERS 
*& TOP QUALITY 
*% TOP WORKMANSHIP 


at LOW COST TO YOU! 


TRANSISTORS and CRYSTAL DIODES 


I f 


TRACING CLOTH, FILM and PAPER 
I I ‘ r 


Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors TRANSFER OwiToNES 


in design 
TRANSFORMER HOUSINGS 
Sheet Meta 


Millions are now in use as standard equipment In 
America’s leading nationally advertised electrical TRANSFORMERS, ELECTRONIC 

appliances . Electric ( Cut ‘ TUBES, CATHODE RAY 
Available in copper, cold rolled steel and acid ee tonia, 3 MMsloomfeld Ave. « 
resisting steel alloy in standard sheath diameters for eee ones 

casting-in or immersion use. When writing, specify 

use, wattage and maximum temperature require- 

ments. An inquiry, NOW, will prove profitable to 

you! 


THE STILL-MAN COMPANY tory "too inesan a.com Nd, 


129 East 164th Street, New York 56. N Y ' “|nternational Resistance 


TUBE PARTS (Electronic 
Tul ‘ ' ‘ 


Standard 
& Elst 


TUBES, ELECTRON Industrial 





~ transfer 
without 
complicated 
gearing... 


SIERRA MINIATURE MECHANICAL 
CHAIN AND SPROCKETS... 


Provide precise, positive motion transfer 
through several planes simultaneously with NEW 


no cable slippage...no complicated gearing CATALOG 
Unlimited center-to-center selection for min 


iature and sub-miniature assemblies in servo 
systems, gyro systems, special cameras, 
electronic equipment, and small precision 
instruments. Less weight, cost, maintenance 
wider tolerances. Designed to operate 
around minimum /-tooth sprocket with root 
diameter of .250 inches. Chain pitch 

1475 inches; Weight .45 oz. per lineal ft 
Material: stainless steel, or other materials, 
including non-magnetic beryllium copper 


123 E. Montecito Avenue 


Sierra Madre , California 


FOR IMPREGNATING 


coils, wire coverings, paper forms 
porous ceramics, etc 


FOR SEALING 
condensers, batteries, exposed ter 
minals, etc 


FOR DIPPING 


electrical component assemblies in 
cluding corona loss barrier mate 
rials 
FOR POTTING 
transformers and electrical com 
ponent assemblies with varying 
degrees of heat conductivity 
FOR BLENDING FOR ENCAPSULATING 
to your specifications. Data coils, electrical component assem 


and samples furnished upon biies requiring higher thermal and 
request moisture resistance 


BIWAX CORPORATION 
3443 HOWARD ST. SKOKIE, ILLINOIS 


FOLDING DOUBLE CUPPED WASHER LUGS 


1o== Solderless mums) O 


Easy to Apply 
—00 No Special Tool Needed 
One-Piece Construction 


—* <n yi ma 


Krvecer «» Huperont 


WALSH BLOG «+ CINCINNATI 2, OHIO 


READER INOLIKY SERVICE CARDS, PRECEDING BACK COVER 


SOCKET SCREW ENGINEERING DATA 


New socket set screw 


lacilitates 
automatic assembly 


Screw design with full-length 
socket eliminates slow, tedious 
handling of tiny set screws 


Slow production, operator fatigue, large floor area 
requirements are a few of the diffic ulties encountered 
with hand assembly of components fastened by small 
wire-size socket set screws 


Bristol's new patented Thru-Broached socket set 
screw overcomes all of these difficulties by making 
automatic assembly of the small screws practical rhe 
socket goes entirely through the center of the new 
screw so that it can be wrenched from either end with 
equal ease, facilitating hopper feed (either end up) 
to an automatic power screw driver 


Hopper feeding and power driving increase the rate 
of assembly and reduce the required assembly bene h 
area Operator fatigue is alleviated with automatic 
handling of the tiny fasteners. What's more, cross 
threading of small screws is greatly reduced 

T he holding powe r of the se new screws equals that 
of conventional cup- point socket set screws; thus 
they're interchangeable with conventional screws of 


the same diameter. Write for complete data on this 
outstanding new socket set screw A6.1 


BRISTOL’S THRU-BROACHED SOCKET SCREW 


6 SPLINE 


‘/ 


AS LOCK SCREW FOR 
MIN CONVENTIONAL SET 
SCREW. if 


Precision socket screw manufacturers since 1913 


Bristol's Hex Socket Screws Mult 


JU i i = 


STOL COMPANY, Socket Screw Divisio 





Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 
vision, etc. 


Cold flows from 100°F. to 285°F. plain 
or fungicidal. 


Special waxes non-cracking at —76°F 


Let us help you with your engineering 
problems. 

immediate service contact 

L. £. Mayer, Sales Manager 


Technical Director 
H. Saunders, Chemical Laboratories 


Phone SOuth 68-0907 


ZOPHAR MILLS, INc. 
112-130 26th Street, 
Brooklyn 32, N. Y. 


Null Detector Relay 


SOLVES MANY 
TEMPERATURE 
CONTROL 
PROBLEMS 


An Edison Sensitive D.C. Relay and an ordinary bridge circuit 
are versatile tools in solving temperature control problems 


In the bridge shown assume the dotted resistor to be a re sistance 
temperature detector and the other resistors adjusted so that the 
bridge will reverse current flow through the relay at a given tem 
perature. The polarized relay will sense the reverse current flow 
to close (or open) its contacts at the null point 


This circuit is useful in temperature warning systems since the 
relay automatically reopens when the current reverses again 


to 
actuate an “all clear” signal 


The Edison Relay is reliable at values from 30 microamperes to 
12 milliamperes. Overloads to 10,000 X coil input power are 
absorbed without damage. Contacts are rated at 4 ampere at 
28 volts d.c. in SPST or SPDT arrangement 


For full information send for free bulletin, No. 3037. 


~ igs 
hema OQ Eine. 


A ORBAT NAME CONTINUES OREAT NEW ACHIEVEMENTS 


Thomas A. BEdisom 


‘INCORPORATE DO 
INSTRUMENT DIVISION * 55 LARESIDE AVENUB * WEST ORANGE, NEW JERSEY 


elephone and Radio (e Div. of 
na Telephone and Telegraph 
) Kingsland Rad C lifter N. J 

Electric Co., Tube Dept., Behenec 

N.Y 

o Corp. @ Americe 

son, N. J 

tinghouse Flectric Corp 

Bidg N 3 40) 

irgh Pa 


Tube Div, Har 


Gateway Con 
lAberty Ave 


TUBES METALLIZED GLASS Nee 
(ila Te h a 
TUBES, PHOTOELECTRIC. See 


electr Celle and 


Photo 
Tubes 


TUBES, THERMOCOUPLE 


ristol Waterbury 20, Conn 


Kantha we Amelia Place, Stamford 
‘ 


TUBING, ALUMINUM 


Mee A 2inum 


TUBING 
PER. See 


BRASS, 


Hrase 


BRONZE and COP- 


ronze and Copper 


TUBING. FIBRE. See Fibre 


TUBING 


I 


LAMINATED METAL See 
wn ated Metals. Precious and Base 


TUBING, MICA. See Mica 


TUBING, NICKEL and NICKEL ALLOY 
ee Nickel and Nickel Alloy 


TUBING, PAPER 


and’ Container ¢ 01 
/ Cleveland 
Continental-Diamond If e Div. of The 
Budd Co. Inc Newark 13 Del 
Paramount Paper Tube Corp., 612 Lafay 
tle Ft. Wayne 2, Ind 
Paper ibe ) 2035 Ww 
Charlestor ‘ 


Barbertor 


TUBING 
Alloys 


SILVER. See Silver and Silver 


TUBING and 
FABRIC 
with lacquer 


SLEEVING, BRAIDED 
(Textile or Glass-Fibre treated 
varnish or synthetic resin.) 
y. Harris Mfg. Co., 1210 Barclay 
ke Pa 
William, Willimantk 
1 Fibre Div. of The 
Newark 13, Del 
turers Cort 545 W 
i Chicago ¢ Til 
nesota Mining & Mar 
Argyle Terrace, Irving 


801 Madison 


Wood 


lolph Ave 
598 Madi 


of The 
Barbara, Calif 
Gila ‘ H I 1611 
Ave ewood, Calif 
i W. Court, Rome, N. Y 
Corp., Gateway Cer 


Af Liberty Ave 


TUBING and EXTRUDED 


PLASTIC 


SLEEVING 


Willimant 


Div 


BING STEEL 


TUNGSTEN 
M 


UNDERCUTTERS MICA 


VACUUM TUBES. See Tubes 
K Tubes, Electron. 


Cathode 


VALVES, MANUAL and MECHANICAL 


g Valve K 
Detroit Mict 


Golden 


VALVES. MOTORIZED orf 
OPERATED 


al Sw 


SOLENOID 


h Co 193 Lakeside Ave 
Orange N J 
t ‘ a 5 Dept K 1403 Rock 


I er 
Rockford, Tl 
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Lo Waterbury 20, Conr 
Cort " America Soreng Div., 
Sereng Ave Schiller Park, I 
Genera Electri ‘ Apparatus Bales 
Di Schenectady a 
Mercoid Corp 4201 Belmont Ave., Chi 
ago 4 I 
Modernair Cort Room 9D, 400 
San Leandr Calf 
Hose Operating Valve Cx 183 E 
Gate Ave Detroit 3, Mich 
Valvair Corg 454 Morgan, Akror il, Ohio 
Westinghouse Electric Corp., Gateway Cen 
ter, Bidg. No. 3, 401 LAberty Ave 
r irgh Pa 


VALVES, SERVO OPERATED 


Moog Valve ( Ine Proner 
East Aurora, N. Y 


Preda 


Golden 


Airport 


VARNISHED 


I jlating 


FABRICS 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 
Acme Wire ¢ i 
Haven 14, Conn 
Bakelite ¢ f Union 
bide & atbor rT 120 Lexington 
Ave New l y 
Borthig Co orge ¢ 
Kast 4 A J 
i lam, Willimantic 


Dixwell Ave., 


Drawer 115 


America 0 Werry 


Greenwich, New York 


Corp Midland Mict 
Co Inc), EB. I 
ington 98 Del 

Hooker Electro 

Waleck Road. Nortt 


Dureza P 
hemical ¢ 
Tonawanda 

(jener Elec Chemical Div 
Pla 7 *ittsfield, Mass 

Insula r nufacturers Corp 65 W 
Washington Bivd Chicago 6, Til 

Irvington D Minnesota Mining & Ma 
ufacturing ¢ + Argyle Terrace, Irving 
ton 11, N. J 

Mica Insulator Co., Schenectady 1, N. Y 

Minnesota Mining 4 Mfg. ¢ Eletrica 
Products Div Fauquier Ave Rt 
Paul 6, Mir 

Oronite Chen 200 
Francisco 4 

Resin Ind ’ A Sub f The 
Borden Cx nta Barbara, Calif 

Schenectady Var h Co., Ir Schenectady 
N. ¥ 

Union Carbide & Carbon Corp Silicones 
Div 420 Laextington Ave New York 
i. ee x 
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For more than 50 years . . . the best of 


INSULATION SERVICE 
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MANUFACTURERS 
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ELECTRICAL UNITS 


ACME 


—— 


_ offers you the same insulating varnishes that we havo 
used for years in Acme coil windings. These varnishes are 
the result of careful research and actual application by 
Acme engineers and will assure you of highest quality 
insulation. 


ACME INSULATING VARNISHES 


THERMOSETTING VARNISHES 


Outstanding advantages: Flexible baking schedules—tow viscosity and high solids 
content—low drip coefficient—thorough impregnation with material reduction of 
voids and rapid deep-drying—high dielectric (over 1800 v. per mil excellent 
chemical and insulation resistance—unusual bonding strength 


OXIDIZING BAKING VARNISHES 


Another Acme specialty. Available in clear or black Make flexible, moisture 
resistant, outside films of fine insulating quality under elevated temperatures. A 
permanent impregnant for shallow-wound coils. A good outside dip for field and 
controller coils, transformer windings, etc 


AIR DRYING VARNISHES 


Supplied in clear or black. Coil dipping, masking and adhesive lacquers, spirit var 
nishes. Some Acme air-drying varnishes when baked will cure in 30 to 60 minutes 
and provide good protection against corrosives, oils, water, and chemicals 


Acme also offers a complete line of Molding, Impregnating, and 
Potting Compounds. Practically 100% solids, thermosetting materials 
designed to eliminate voids, resist moisture and heat and to elimi 
nate internal corona. Molding, impregnating, or potting can be 
accomplished in one operation 


Send for the Acme Catalog 
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still the 
All-American First 


Master Gearmotors have given more mil 
lions of hours of satisfactory service in 
the field than all other makes combined. 


CONTINUOUS LIFE TESTING 
MAINTAINS 
CUSTOMER SATISFACTION 


For five years without stopping, these 
two 326 frame single reduction gear- 
motors were run continuously 24 hours 
a day at full load, one as an induction 
generator, the other as a gearmotor. 
When shut down and inspected, Master's 
conservative design showed gear wear of 
How can we help YOU? less than .OO1”, 


THE MASTER ELECTRIC COMPANY °* Dayton 1, Ohio 





Welsboch High Pressure 
Service Gas Valve with 
Revere Arsenical 
Bronze Stem. 


REVERE 


Deep-Drilling Brass Rod 


Increases Tool Life over 
200% for Welsbach 
Why not try it yourself? 


In the manufacture of valves the Kitson Division of The Welsbach 
Corporation, Philadelphia, Pa., has to deep-drill brass rod. Originally 
the rod was free-machining brass. However, when Revere discovered 
the extent of the drilling it was suggested that our Mixture 252, 
Deep-Drilling Brass, would be preferable. This was tried, and the 
machine shop foreman reported that tool life was increased over 
200%. In one item it is possible to bore with a single operation, 
against the former practice of withdrawing the drill three times in 
order to clear the chips. Revere’s Deep-Drilling brass produces 
very small, easily cleared chips. 


Sane 
Buh Tat 


Another item is a high pressure gas valve, with a cast body and 
brass rod stem. The rod was changed to arsenical bronze, which 
costs a bit more, but it ended flaking and galling between stem and 
seat, and materially reduced rejects. Still another instance of Revere 
service concerns a hot water heater relief valve. The original model 
was cut out of bar stock. We suggested a high leaded brass tube, 
hexagon outside, round inside. This greatly reduces machining, has 
a better surface, and a better seat. Costs more by the pound, but 
saves more by the piece. 


Revere salesmen and Technical Advisors are always glad to 
collaborate in seeking ways to save money and improve products. 
Perhaps we can help you! 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, L/L; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; 


Newport, Ark.; Rome, N. Y. Sales Offices in Principal Cities, Distribu- 
tors Lveryuhere 


Fe ; Welsbach Temperature- 
Pressure Relief Valve 


Welsbach Emergency Gas a e : Pressure Relief Valve 
Shut-Off Valve, automatic “SS for water heaters 





